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Within Seconds After Warning... 


the Lockheed Starfire is in the air and on its way fo altitudes of 
more than 45,000 feet. Holley designed and manufactured the 
turbine fuel control and the afterburner fuel control used on the 
F-94C’s Pratt & Whitney Aircraft J-48 Jet Engine. 
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DETROIT 4, MICHIGAN 


LEADER IN THE DESIGN, DEVELOPMENT 
AND MANUFACTURE OF AVIATION FUEL 
METERING DEVICES. 
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the M-186, please refer to the Fairchild item on page 23. 
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Cover—Artist's conception of the proposed M-186 commercial turbojet 
transport, developed by the Fairchild Aircraft Division of Fairchild Engine 
and Airplane Corporation. Plans for this new transport were recently 
announced to the aeronautical industry” For further details concerning 
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d 
Engineers mount cameras 
and X-wing on supersonic 


rocket to test new design. 


On California desert, rocket Desert craters fade away as Here, another wing de 
begins flight reaching 3 camera records speed effect flaps violently from the p 
times the speed of sound. on new experimental wing. sure of the supersonic sp 


Lockheed Scientists Shape the Forms o 


Lockheed’s Expanding Science Center Improves Today’s Planes and Develops New Designs J 


FIRST IN THE NATION'S ALL-WEATHER DEFENSE. Lockheed F-94 Starfires are jet interceptors loaded with electronics for almost automat 
flight. Starfires protect vital U. S. cities, even in darkness or bad weather. For 8 years, Lockheed has built more jets than any other manufacturd 
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1.A.S. News Notes 


January 1954 


JET TRANSPORT MEETING PLANNED FOR SEATTLE, AUGUST 9-11 


A National Meeting on ''Turbine Powered Air Transportation" is being 
scheduled for early Fall in cooperation with the IAS Seattle Section, Arrange- 
ments Comm. Chairman G. W. Taylor, and the Boeing Airplane Company. 
The tentative 3-day program calls for technical sessions covering Aerody- 
namic Problems in Turbine Powered Transports, General Design and Manu- 
facturing Problems, Operation of Turbine Powered Aircraft, Turbine Power 
Plants and Fuels, and Structural Problems in Jet Transports. 

Papers for this meeting are now being invited. Abstracts of proposed 
papers should be submitted to IAS Headquarters in New York by FEBRUARY 
15. Details of the meetingand program will be announced later in the Review. 
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SUMMER MEETING PROGRAM CHANGES -- DATES JUNE 21-24 


The Annual Summer Meeting in Los Angeles, June 21-24, will feature the 
following technical sessions: Accessory Design Problems; Electronics and 
Aircraft Electrical Systems; Military Aircraft and Weapons Operation; Me- 
chanical Problems of Flight; Human Problems of Flight; Design Implications 
of Production Engineering and Tooling; Aerodynamics; and Structures, 

Abstracts of proposed papers must be submitted by FEBRUARY 1 toR. G. 
Fuller, IAS, 7660 Beverly Boulevard, Los Angeles 36, California. 


NECROLOGY 


Daniel W. Drake, MIAS, Group Engineer, Structures Test Group, Georgia 
Division, Lockheed Aircraft, on November 30 


James W. Adams, MIAS, Consultant, New York and Mineola, on December 15. 
* KKK KOK 


NATIONAL MEETINGS CALENDAR 


Jan.25-29 Twenty-Second Annual Meeting and Honors Night Dinner, Hotel 
Astor, New York 

March 12. Flight Propulsion Meeting, Hotel Carter, Cleveland. (Restricted) 

June 21-24 Annual Summer Meeting, IAS Building, 7660 Beverly Boulevard, 
Los Angeles, California 

Aug. 9-11 Turbine Powered Air Transportation Meeting, Seattle, Washington 
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1.A.S. News Notes (con’t.) 


NEW IAS CORPORATE MEMBER 


Longren Aircraft Company, 2576 West Carson Street, Torrance, Calif. 


Jan. 


Jan. 


Jan, 


Jan. 


Jan 


Jan. 


Jan, 


Jan. 


Jan. 


Jan. 


CALENDAR OF SECTION MEETINGS 


11--Washington Section: Premeeting social anddinner, Hotel Burling- 
ton, 6:00 p.m. Meeting, Museumof Natural History Auditorium, 
8:00p.m. "Project Tinkertoy, '' by Harold B. Parker, USN BuAer. 
Also film, 'We Saw It Happen.'' Trevor Gardner, Spec. Asst. for 
Devlp. tothe Sec'y. of the Air Force, presiding. Joint meeting 
with SAE Washington Section. 

12--San Diego Section: IAS Building, Technical meeting, 7:30 p.m. 
"Aircraft Flutter" by M. Dublin, Chief of Dynamics, Consolidated 
Vultee Aircraft Corporation. 

13--St. Louis Section: Melbourne Hotel. Meeting, 6:30 p.m. "Flight 
Safety" by G. Merritt Preston, Chief, Flight Research Branch, 
Lewis Flight Propulsion Laboratory, NACA, 

14--Los Angeles Section: IAS Building. Specialist Meeting, 7:30 p.m. 
"Effect of Aircraft Jet Exhaust Impinging on Airfield Surfaces" 
by Norman L. Fox, Douglas Aircraft Company, Inc. 


. 18--Detroit Section: Small Auditorium, Engineering Society of De- 
troit. 8:00 p.m. Panel discussion on "The Business Airplane". 


with W. Piper, Sr., Piper Aircraft Corp.; T. R. Smith, Aero 
Design and Engr. Co.; E. T. Peabody, General Motors Corp. ; 
and Jerry Francis, Charter Operator and Beech Distributor. Joint 
meeting with Aero Club of Michigan. 

18--Hagerstown Section: Packet Room, Terrace Restaurant. Meet- 


ing, 8:00 p.m. Program to consist of 1 1/2 hours of films on 
varied aeronautical subjects. 


21--Dayton Section: Location not known at press time. Reception, 
6:30 p.m.; Dinner, 7:00 p.m.; Meeting, 8:00 p.m. United Air- 
craft Corporation's film, ''We Saw It Happen," to be shown. 

21--Los Angeles Section: IAS Building. Social hour, 6:00 p.m. ; Din- 
ner, 7:00 p.m.; and Meeting 8:15 p.m. "Structures for High- 
Speed Aircraft," by Hall L. Hibbard and Jerome F. McBrearty. 

21--Texas Section: Ft. WorthInternational Airport. 8:00p.m. "Flight 
Testing Military Aircraft,'' speaker unknown at press time. 

28--Texas Section: Arlington State College Auditorium, Arlington, 
Texas. Specialist Meeting, 8:00p.m. "Metal Bonding Problems' 
by C. Carpenter, Group Engineer, Bell Aircraft Corporation. 


Feb. 4--St. Louis Section: Location and time unknown at press time. 


"Rockets and Space Travel'' by Wernher von Braun, Chief,Army 
Guided Missiles Laboratory. 
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IAS News 


A Record of People 
of Interest to Indtitute Members 


Fourth International 
Aeronautical Conference 


seem but a 


pe LonpDOoN, and the fourth joint IAS-RAeS aeronautical conference 
now 


pleasant 


friends on the other side of the At- 
lantic, are timely because they serve 
a dual purpose. 

June, 1955, has been set as the 
target date for the next international 
aeronautical conference. will 
be held in the U.S.A.—probably on 
the West Coast, if present plans ma- 
terialize. In any event, every effort 
will be made by the Institute’s Coun 
cil and staff to make this affair a big 
success. 

Our British contemporaries set some 
high standards in arranging and con- 
ducting the recent conference in Lon 
don. The highlights of their pro 
gram, as recorded here, should there 
fore serve as a guide to the future, as 
well as provide some pleasant memoirs 
of the past. 


memory 
the accompanying pictures and final reports, 


distant 
recently 


from a However, 


from our 


past. 
received 


Prelude to the Fourth Conference 

The week of September 7 was de- 
voted to visits to the Farnborough 
Show and the various aircraft plants 
and to informal get-togethers. The 
Royal Aeronautical Society’s building 
at 4 Hamilton Place served as a con- 
tinuous open house, tourist bureau, 
and travelers’ aid center for nearly 
700 delegates for the entire week. 
It is a tribute to the cooperation and 
patience of the RAeS staff that not 
one of the 150 American delegates was 
found sleeping in Hyde: Park or wan- 
dering the streets of Soho looking for 
University College. 

Upon checking in at Hamilton 
Place, each delegate was provided 
with a complete kit of Conference 


and Events 


Photo Courtesy The Aeroplane 


A. M., Ballantyne, RAeS Secy.; C. J. 
McCarthy, IAS Pres., and Sir William Farren, 
Pres. of the RAeS. 


materials and papers, as well as 
informative literature and maps of 
London and vicinity. All of this was 
neatly packaged in individually tagged 
brief cases generously supplied by 
the Shell-Mex Oil Company. 

Honorary membership in the Royal 
Aero Club and in the Royal Auto- 
mobile Club were additional courtesies 
extended to each American for the 
duration of the meetings. 


American delegates and hosts at Vickers-Armstrongs, Ltd., prior to taking a flight in the Vickers Viscount. 
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(Left) IAS Director S. Paul Johnston and President C. J. 
McCarthy share the platform with RAeS President Sir 
William Farren as the latter formally opens the technical 
sessions at Friends Meeting House on September 
15 (Center photo). 

(Bottom photos) Small groups of American and British 
delegates, earnestly discussing problems and ideas of 
mutual interest, were much in evidence throughout all 
plant visits. 


Photo Left, Courtesy Flight 
Photo Below, Courtesy The Aeroplar 
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Tuesday and Wednesday of the 
first week were devoted to the S.B. 
A.C. Show at Farnborough. Many 
of the delegates took full advantage 
of the courtesy extended by the 
S.B.A.C. and visited the Show on 
both days. Buses, provided by The 
Royal Aeronautical Society for all 
plant tours, were also on tap at the 
headquarters building for the trips to 
Farnborough. 


So much has already been written 
and said about the $.B.A.C. exhibi- 
tion that it is necessary here to add 
only our own commendations. As 


IAS NEWS 


usual, the show made a favorable im- 
pression on visitors from the States. 


Plant Tours 


Visits to the Rolls-Royce plant at 
Derby and to the Vickers-Armstrong 
installations in the Weybridge area 
were scheduled for Thursday and 
Friday of the first week. Handley- 
Page entertained a group on Monday, 
September 14, at his plant in Crickle- 
wood, while Bristol and Saunders-Roe 
divided the honors between them on 
Friday, September 18. 


(Above) The Dinner-Dance at the Hotel Dorchester, 
September 17, brings the Fourth International Aero- 


autical Conference to a formal close. 


Guests were 


reeted here by (right) Sir William and Miss Mary 


arren and Mrs. and Mr. C. J. McCarthy. 
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The outstanding highlight of the 
Vickers tour came when the group 
was treated to a flight in the new 
Vickers Viscount turbojet transport. 
The passenger visibility from this 
airplane, its performance, and flight 
characteristics elicited many 
able comments and discussions. 


favor- 


Formal Opening Session 


University College, in West Central 
London, had been chosen originally 
as the site for the technical meetings. 
When it became apparent that the 


size of the participating audience 
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would overcrowd the College’s largest 
lecture room, arrangements were made 
for the use of the Large Hall of 
Friends Meeting House on Euston 
Road. Its proximity to the Col- 
lege, where daily luncheons were held, 
and its adequate auditoriums and 
facilities made it a convenient location 
for meetings of this type. 

Sir William Farren, 1953 President 
of The Royal Aeronautical Society, 
officially opened the Fourth Inter- 
national Aeronautical Conference at 
9:30 a.m. on Tuesday, September 15. 
Professor B. J. Lloyd-Evans, repre- 
senting the Prevost of University 
College, welcomed the delegates to 
the College and expressed regrets 
that their own auditorium, destroyed 
during the war, had not yet been re- 
built. 


A message from Her Majesty the 
Queen, wishing every success for the 
joint deliberations of the two societies, 
was presented by Sir William. Mes- 
sages of a similar nature, expressing 
good wishes from the President of the 
United States, Dwight D. Eisen- 
hower; Secretary of the USAF, 
Harold E. Talbott; and U. S. Navy 
Secretary R. B. Anderson, were also 
received. These were read by IAS 
President Charles J. McCarthy, who 
extended the thanks of the American 
delegates for the hospitality and 
many courtesies that had been shown 
them in connection with the Confer- 
ence. 


During his speech of welcome, Sir 
William Farren set the tenor of the 
technical sessions by allotting 1'/, 
hours for the presentation of each 
paper. He expressed the wish, how- 
ever, that the speakers would actually 
use but '/, hour for the formal pres- 
entations; thereby allowing a full 
hour for discussions—which, to him, 
were the “‘life-blood’’ of a conference. 
He also concurred with Mr. Mce- 
Carthy’s earlier expressed opinion 
that it wasn’t necessary for discussers 
to spend half the allotted time telling 
the speaker what a great man he was 
and how much they liked him. 


Technical Sessions 


On this note, the meetings were 
opened at 11:30 a.m. in the Large 
Hall by presentation of the first 
paper. 

It had been agreed by the Councils 
of the two societies that only twelve 
papers—six British and six American 
—should be presented at this year’s 
Conference. Accordingly, these were 
split up over the 3-day period. 
Simultaneous sessions involving two 
auditoriums in Friends Meeting 
House, were carried out on the last 
two days of the meetings. 


REVIEW 


IAS President C. J. McCarthy discusses 
some interesting points with George 
Edwards, Manager and Chief Engineer of 
Vickers-Armstrongs, Weybridge. 


All but three of the twelve papers 
had been submitted far enough in ad- 
vance to allow the making of preprints 
before the Conference. These were 
bound together in a loose-leaf, formal 
cover and were presented to each dele- 
gate upon arrival in London. 

Availability of advance papers en- 
livened the discussions immeasurably. 
Although participation in the dis 
cussions by American delegates showed 
marked improvement over that dis- 
played at previous Conferences, it 
must be admitted that our British 
counterparts still excelled in this de 
partment. 

All discussions and papers are pres- 
ently being prepared for inclusion in 
the final volume of Proceedings. 
These missing parts will be supplied 
to delegates sometime in the early 
part of this year. Copies of the com 
plete Proceedings may then be pur- 
chased by others directly from The 
Royal Aeronautical Society. 

The twelve papers presented are as 
follows: 

Structures for High Speed Aircraft 

-H. L. Hibbard and J. F. Mc- 

Brearty, Vice-President—Engineer 
ing, and Chief Structures Engineer, 
respectively, Lockheed Aircraft Cor- 
poration. 

Pod Mountings of Jet Engines 
George S. Schairer, Chief of Technical 
Staff, Boeing Airplane Company. 

Power Plants for Rotary-Wing Air- 
craft—A. Graham Forsyth, Chief 
Helicopter Engineer, Fairey Aviation 
Company, Ltd. 

Structural Adhesives for Metal Air- 
craft—N. A. de Bruyne, Managing 
Director, Aero Research Ltd. 

The Control of Flight—P. R. Bas 
sett, President, Sperry 
Company. 


Gyroscope 


JANUARY, 


1954 


The Aerodynamics of Compressor 
Blade Vibration—H. Pearson, Chiet 
Research Engineer, Rolls-Royce Ltd., 
Derby. 

Aircraft De-Icing by Thermal Meth- 
ods—L. J. Orr, D. Fraser, and J. H. 
Milsum, Low Temperature Labora 
tory, National Aeronautical Establish 
ment of Canada. 


Some Factors Affecting Helicopter 
Design and Future Operations—R. H. 
Miller, Vice-President—Engineering, 
Kaman Aircraft Corporation. 

Some Recent Advances in Boundary 
Layer and Circulation Control— Court 
land D. Perkins and David C. Hazen 
Professor and Assistant Professor, 
respectively, Department of Aero 
nautical Engineering, Princeton Uni 
versity. 

Basic Prerequisites for Production 

R. A. Neale, Vice-President— Man 
ufacturing, Canadair, Ltd. 

Some Observations on the Problem 
of Fatigue of Aeroplane Structures 
R. V. Rode, Assistant Director for Re 
search, NACA. 

The Introduction of the Comet into 
Service—A. C. Campbell Orde, Oper 
ations Development Director, British 
Overseas Airways Corporation. 

The technical sessions were brought 
to a formal close at 4:00 p.m. on 
Thursday, September 17, with brief 
remarks by the presidents of both 
societies and by Brigadier Gueter- 
bock, Secretary of University Col 
lege. In their closing remarks, both 
Sir William and Mr. McCarthy ex 
pressed the opinions that the Confer 
ence had been a complete success and 
that the two societies had accom- 
plished the job they had set out to do. 
The audience’s reactions to these 
statements indicated that the dele 
gates of both sides concurred. 


Wilbur Wright Memorial Lecture 


Although not directly connected 
with the Conference, the traditional 
Wilbur Wright Memorial Lecture has 
been scheduled to coincide with Con 
ference meeting dates during those 
years when the meetings have been 
held in England. This year’s Lec 
ture, delivered by Prof. Nicholas J. 
Hoff, Polytechnic Institute of Brook 
lyn, came on the afternoon of Mon 
day, September 14, and was held in 
the auditorium of the Royal Institu 
tion on Albemarle Street. 

It is also on this formal occasion 
that the Fellowships and Awards of 
The Royal Aeronautical Society are 
presented. 

Both the Award ceremonies and the 
Lectr're were well received by the 
largest audience that has ever at 
tended these presentations. The In 

(Continued on page 129) 
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Fairchild Announces Jet 
Transport Plans 


Plans for a high-speed commercial 
turbojet transport, designated the Fair- 
child M-186, were announced on No- 
vember 17 by Fairchild Engine and 
Airplane Corporation’s Fairchild Air- 
craft Division. Developed under the 
corporation’s $1,500,000 research pro- 
gram, the M-186 is one of two projects 
now in the planning stage. The other 
project, currently classified, concerns a 
turboprop military aircraft to operate 
from unimproved fields. 

As shown in the accompanying three- 
view drawing of the M-186, this trans 
port has been conceived as a high-wing 
transport that incorporates what Fair- 
child terms a ‘‘cusp”’ wing. The ‘‘cusp”’ 
wing, its designers point out, was de 
veloped from the delta and conven 
tional straight wing and is not to be con 
fused with the ‘‘crescent’’ wing that 
grew out of a combination of the swept- 
back and straight wings. The wing 
span of the M-186 measures 100 ft. ex 
actly. The ship’s overall length is 
98 ft., 7 in., and its overall height is 
31 ft., 8 1. 

Fairchild’s jet transport will be pow 
ered with two Wright J-65 turbojet 
engines, this type of power plant giving 
an estimated thrust of 12,000 Ibs. mini 
mum. These engines, located slightly 
aft of the passenger compartment, would 
enable the M-186 to cruise at 570 m.p.h. 
(495 knots). 

Normally, the plane will carry a crew 
of three and 44 passengers, with pro 
visions for navigator and radio opera 
tor. By employing high-density seating 
for air-coach operations, up to 64 pas 
sengers could be accommodated. It is 
planned to equip the ship with APS-42 
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Three views of the new commercial jet trans- 
port, developed by the Fairchild Aircraft 
Division of Fairchild Engine and Airplane 
Corporation. 
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search radar, as well as with the standard 
air-line communications and naviga- 
tional instruments. 

According to present plans, the new 
Fairchild transport is designed to op- 
erate normally on coast-to-coast runs 
with only one refueling stop. How- 
ever, by using external leading-edge 
wing tanks, the ship could accomplish 
this transcontinental run nonstop. 

Proposed plans for this aircraft show 
it as a transport that could be readily 
converted to bulk freight operations. 
As a transport, its normal gross weight 
is listed as 75,000 Ibs. In cargo opera- 
tions, it would have a 35,000-lb. pay 
load. 


AGARD's Third General 
Assembly and Aeronautical 
Seminar 


The Advisory Group for Aeronautical 
Research and Development of the North 
Atlantic Treaty Organization held its 
Third General Assembly at the Institute 
of Civil Engineers in London, England, 
from September 3 to 11. 

More than 100 delegates and repre- 
sentatives from eleven countries gath- 
ered to formulate plans for mobilizing 
aeronautical science behind the NATO 
military effort. 

The opening address of welcome was 
given by the Rt. Hon. George Ward, 
M.P., Parliamentary Under Secretary of 
State for Air, United Kingdom. A review 
of aeronautical research during the last 
10 years was presented by Sir Harry M. 
Garner, K.B.E., C.B., formerly Chief 
Scientist of the United Kingdom’s 
Ministry of Supply. Sir Harry traced 
the pattern of recent significant develop- 
ments and indicated their significance 
for future trends. 

In addition to being greeted by Mr. 
Ward and Sir Harry, the delegates were 
also welcomed at the Assembly's fonnal 
opening by Brig. Gen. F. van Rolleg- 
hem, Belgium Air Force; Rear Adm. 
Casper John, C.B., Deputy Controller 
of Supplies (Air), Ministry of Supply, 
U.K.; Gen. Pierre Fay, Chief of Staff, 
French Air Force; Lt. Gen. L. C. 
Craigie, Deputy Chief of Staff for De- 
velopment, USAF; Gen. 5S. Yalistras, 
Deputy Minister of Air, Greece; and 
Dr. O. H. Wansbrough-Jones, Chief 
Scientist, Ministry of Supply, U.K. 

All participants in AGARD’s Third 
General Assembly were invited to at- 
tend the SBAC Flying Display and Ex- 
hibition, the dates of which overlapped 
those of the General Assembly. In ad- 
dition, the AGARD National Delegates 
and Panel Members were invited by the 
Royal Aeronautical Society to be 
Temporary Honorary Members of the 
Society and to attend the Fourth 
Anglo-American Conference, under joint 
RAeS-IAS sponsorship. (The Anglo 


American Conference met the week fol- 
lowing the AGARD General Assembly.) 

AGARD was established in 1952 by 
the Standing Group of NATO to bring 
together leading aeronautical personali- 
ties of the NATO countries with a view 
toward recommending effective ways in 
which to utilize their research and de- 
velopment personnel and facilities for 
the mutual benefit of the NATO com- 
munity. The USAF was designated as 
initial Executive Agent, and Dr. Theo- 
dore von Karman, IAS Honorary Fellow 
and Founder Member, was appointed 
Chainnan. A Secretariat was estab- 
lished in the Palais de Chaillot, Paris, 
France, with Dr. F. L. Wattendorf, 
FIAS, as Director and B. J. Driscoll, 
MIAS, as Associate Director. 

The group consists of several National 
Delegates from each of the NATO na- 
tions, who are prominent scientifically 
in the defense effort of their respective 
countries. The two National Delegates 
from the United States are Dr. von 
Karman and Dr. Hugh L. Dryden, IAS 
Honorary Fellow, Honorary Member, 
and Founder Member. 

AGARD activities have been concen- 
trated in the fields of wind-tunnel design 
and operation, flight-testing techniques, 
aeromedicine, combustion research, and 
aeronautical documentation. To carry 
out this work, four panels have been ap- 
pointed for the first four above-men- 
tioned fields. A Documentation Com- 
mittee covers the fifth field. All panels 
and the committee have international 
representation. 
> Aeronautical Seminar—Acting upon 
a recommendation by the Italian Delega- 
tion to AGARD, an Aeronautical Sem- 
inar was held at the Consiglio Nazion- 
ale delle Ricerche, Rome, Italy, from 
September 14 to 24. The Seminar was 
prepared and organized by the Univer- 
sity of Rome’s School of Aeronautical 
Engineering with the combined support 
and assistance of AGARD, the Italian 
Ministry for Defense—Air Force, and 
the Consiglio Nazionale delle Richerche. 

During the first meeting, Prof. L. 
Broglio, President of the School of Engi 
neering, discussed the objectives of the 
Seminar; Prof. E. Pistolesi expressed 
the best wishes of the Italian scientists, 
and Gen. F. Silvestri, Secretary of the 
Ministry of Air, delivered a welcoming 
address in the name of the Secretary of 
State for Defense. 

The Seminar meetings were continued 
through September 23, with lectures 
being delivered on the following prob 
lems: high-speed wind-tunnel testing 
techniques, by Prof. A. Ferri, Brooklyn 
Polytechnic Institute; selected prob 
lems of high-speed aerodynamics, by 
Professor Ferri; thermal effects on air- 
craft structures at high air speeds, by 
Prof. M. A. Brull, University of Michi- 
gan; behavior of materials at high tem 

(Continued on page 63) 
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IAS President for 1954 


J. L. ATWOOD 


President, North American Aviation, Inc. 
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Editorial 


Changeover 


Comes once more that time of vear when the Presi- 
dency of the Institute changes hands. On January 25 
at the Honors Night Dinner, Charles J. McCarthy joins 
the ranks of our Past-Presidents and J. L. Atwood 
takes over for the coming year. 


The Institute has been more than fortunate in the 
men who have served as its presidents. It is a curious 
fact that, the busier a man is on his own job, the more 
time and interest he puts into the Institute's affairs 
during his term of office. President McCarthy has been 
no exception. Although under continuous and heavy 
pressure as an officer of a company heavily involved in 
the defense effort, he has made himself available at all 
times to your Officers and Council and has taken active 
part in many IAS activities here and abroad. His 
leadership during the Fourth International Aeronautical 
Conference in London will be long remembered by all 
who participated. His wise guidance in handling the 
Institute’s increasingly complex business affairs has 
contributed greatly to the solid fiscal position of this 
organization as the year ends. We all owe him a rising 
vote of thanks as he steps down from office. As is 
customary, he will be a member of the Council during 
the current year, and we will continue to benefit from his 
good sense and good judgment in that capacity. 


To Lee Atwood, as he takes over, we all extend our 
congratulations and our promise of support during the 
year ahead. Another extremely busy man, he has 
accepted the office with a heavy outside responsibility 
on his shoulders. He will be aided by an able group of 
IAS Vice-Presidents and backed to the hilt by the staff. 
We are glad to have him aboard. 


S. P. J. 


IAS President for 1953 


C. J. McCARTHY 


Vice-President, United Aircraft Corporation 
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Horten IV Flying Wing Sailplane being flown in a series of research flights eg Parker. Photograph eas toleon 


at 39 m.p.h., C. = 0.85. Note the badly separated flow over cockpit hatch. 


Flight Measurements of Trailing-Edge Suction on a 
Sailplane 


AUGUST RASPET* and GLENN D. BRYANT* 


Mississippi State College 


SUMMARY 


This paper concerns an investigation made on a sailplanc 
equipped with a trailing-edge suction slot that covers two-thirds 
of the wing span. Special wing tips based on Hoerner’s work! 
were installed and explored for pressure distribution. An ex- 
perimental iteration method was used to arrive at a location and 
shape for the opening on the tip’s upper surface which would 
yield a high suction pressure. The flow coefficient obtained was 
of an order that should have resulted in aerodynamic improve- 
ments similar to those measured on a section of the same airfoil 
and discussed in a previous work by Raspet.? 

The results obtained in these tests, however, hold no promise 
for application of automatic trailing-edge suction to airplanes in 
general. No improvement in the lift/drag ratio was found, nor 
was there any essential improvement in overall drag. The 
maximum lift coefficient was not increased beyond that obtain- 


* Acrophysics Department, the Engineering Research Station 


ible on a plain wing. Rolling response measurements of a fully 
isymmetrical distribution of suction through the trailing-edge 
slot yielded a roll rate about 10 per cent of that developed by the 


Additional flight measurements were made using a battery 
driven axial blower to induce a flow into the trailing-edge slot 
[hese measurements showed a maximum lift amplification 
\C,/Cg = 35, using a trailing-edge slot similar to that found by 
Princeton University researchers’ to yield a maximum lift ampli 


fication of 55 


SYMBOLS 


AC = increment in lift coefficient 

( = suction flow coefficient Cg = Q/V.S 
quantity of airflow, cu.ft. per sec 

= air speed, ft. per sec 


area of wing to which suction is applied 
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q = dynamic pressure, Ibs. per sq_ft. 
static pressure, lbs. per sq.ft. 
rolling velocity, rad. per sec. 
wing span, ft. 


INTRODUCTION 


N TWO PAPERS,” * Regenscheit described a wind- 
I tunnel research into the properties of trailing-edge 
suction. In reference 4 he took up the possibilities of 
obtaining self-induced suction by utilizing the wing-tip 
vortex. Lippisch® later suggested the top of a square 
wing tip as being a desirable location for the suction 
opening. In the work described in this paper, Hoer- 
ner’s concept of a tip intended to push the tip vortex 
outward from the tip was constructed. The upper 
surface of this tip yielded an area that proved to be wy 
good source of suction. 


ARRANGEMENT OF EXPERIMENTAL SAILPLANE 


A standard TG-3A war surplus sailplane was used in 
these tests. The wing was completely rebuilt in order 
to provide a precise outside contour, an interior offer- 
ing low internal pressure losses to the flow, and tips 


capable of furnishing large suction pressures. 


Figs. 1 and 2 show a view of the experimental wing. 
Additional ribs and small riblets were added behind the 
spars in order to prevent the fabric’s deflection under 
suction pressures. The leading edge of the wing up 
to 34 per cent of the chord was controlled to a waviness 
of less than +0.004 in., which was measured with a 
surface gage of the spherometer type having fixed out- 
side control points spaced at 2.4 in. 
the chord. 


i.e., 4 per cent of 


In addition, the truss ribs had all of their corners 
rounded, and the plywood gussets were filled with 
putty. This was done to reduce the pressure losses 
due to the internal flow. 


The trailing edge was so constructed that various in- 
serts could be placed in the slot. This permitted the 
slot position to be moved over a small region of the 
chord. The slot inserts were designed as diffusers in 
order to recover some of the pressure energy of the 
flow (see Fig. 3). Even with relatively small flows 
through the slot, one would find high velocities in the 
tip section. For this reason, the wing near the tip was 
constructed as a double-skinned surface and thereby 
had a completely hollow interior except for a small 
steel strut supporting the aileron. The tip itself was 
made hollow in order to permit air flow through its 
interior. 


At the root of the wing an opening was provided 
through which air could flow from the fuselage to the 
wing tip through the wing’s interior. This permitted 
measurements of flow rates to be made through the tip 
with a calibrating venturi installed in the root opening. 


In order to have a larger cross section at the tip, 
about 18 in. were cut off the tip end of the wing and a 
new tip design (shown in Fig. 4) was installed. The 
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aileron was thereby reduced to 5.5 per cent of the wing 
area, 


INVESTIGATION OF TIP AS SUCTION SOURCE 


A simple pressure distribution of the top surface of the 
wing was first made (Fig. 5). In this illustration the 
pressures are shown as ratios of the dynamic pressure. 
Since the flow out through this surface would alter the 
pressure distributions, it was felt best to approach 
the optimum slot shape by a series of successive cuts 
rather than by cutting an opening in the tip surface 
which followed an isobar of the value corresponding to 


the desired suction pressure. For this reason a small 
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SHAPES OF SEVEW TRAILING 
f£06E SUCTION SLOTS TESTED 
ON NACA F416 AIRFOIL - 
90°70 60” CHORD. 


opening following the isobar, —1.8, at high lift coeffi 
cient, was cut in the surface and a second pressure dis 
tribution was surveyed (Fig. 6). This operation was 
performed until the shape of the opening approximately 
followed the isobar, —1.0g. This opening yielded a 
flow coefficient of 0.001 at Cy, = 1.4 through the No. | 
slot (see Figs. 7, S, and 9). 

By means of a calibrated venturi flowmeter built 
into the wing tip itself, a series of measurements of 
flow coefficient as a function of lift coefficient of the 
sailplane was made for each of the slot shapes. Meas- 


Fic. 4 
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As Suction Source For Avromaric 
Traiinc Eoce Suction 


urements for the slot extending over 17.8 ft. of each 
wing are shown in Fig. 10. 


DRAG-POLAR DETERMINATION 


rhe drag polar of an airplane is an excellent criterion 
of the performance of the airplane. On a sailplane, 
where no engine effects need be considered, the drag 
polar is the sole criterion. If trailing-edge suction is to 
offer economic advantages in air commerce, it must 
show an improvement in the drag polar over that of the 
clean wing. Such a polar comparison is shown in Fig. 
11. These polars were obtained by averaging six inde 
pendent flight tests of each configuration. The flight 
tests were made at early dawn in still air by measuring 
the sinking speed of the sailplane at various forward 


speeds. 


It is evident from these results that the drag polar is 
slightly improved by automatic trailing-edge suction 
at lift coefficients 0.9 to 1.2. At low lift coefficients 
flight, the wing with 
trailing-edge suction has a higher drag than a normal 
wing. This is also true at lift coefficients above 


corresponding to cruising 


A similar measurement was made on the sailplane 
with a 2-in. wide slot extending nearly to the trailing 
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VALUES OF 


edge (Fig. 12). In this case the drag polar for the plain 
wing shows a lower drag for the entire flight range of 
the sailplane. This would indicate that at a higher 
flow coefficient the drag tends to increase. Such a con- 
clusion is supported by results obtained in earlier suc- 
tion tests (Fig. 4 of reference 2). The fact that the 
drag polar is not improved as much at high lift co- 
efficients as was expected from these section tests led 
to an investigation by a drag-polar determination of 
the sailplane with air flowing out of the tip openings 
but with trailing edge slots closed. The air required 
for the flow was obtained at an inlet on the nose of the 
fuselage. Fig. 13 shows that the aerodynamic effect 
of the flow through the opening used as an automatic 
suction source is to increase the drag at low lift coeffi- 
cients. At moderate to maximum lift coefficients there 
is no effect on the lift-drag polar. From this measure- 
ment it may be inferred either that the losses inside the 
wing are of a magnitude equal to any gains in drag or 
that the lift increment due to trailing edge suction was 
nullified by an adverse effect on the lift by the flow 
through the tip. The rolling response measurements 
to be described later bear out the latter conclu- 
sion. 


ROLLING RESPONSE MEASUREMENTS USING FULL 
ASYMMETRIC TRAILING-EDGE SUCTION 


One of the rather intriguing ideas presented by Re- 
genscheit was that of using automatic trailing-edge suc- 
tion as a lateral control® and thus eliminating the mov- 
able flap. With such a control, aileron flutter would 
not be a consideration in airplane design. The use of an 
autopilot would be simplified because the servo would 
need to include only a flow control valve or a small 
tongue valve in the trailing edge of the wing, permitting 
flow through a slot either on top or bottom surface of 
trailing edge. 


The technique in the evaluation of automatic trail- 
ing-edge suction as a lateral control consisted simply 
of closing the slot on one side of the wing-while allowing 
the other to operate through automatic suction from 
the opening in the upper surface of the wing tip. In 
flight, the rolling tendency of the asymmetrical auto- 
matic trailing-edge suction was counteracted with a 
deflection of the normal ailerons, maintaining the skid 
at zero by means of a tuft indicator on the nose of the 
fuselage. The geometry of the wing used is as fol- 
lows: 
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Aine tind 1.26 ft. section of the slot just inboard of the small aileron. 
Root chord of wing 5.00 ft. The effect was an increase both in the suction-flow 
chord coefficient and in the moment arm for the applied lift 
force generated by the suction. The flow coefficient 


Aileron area /wing area 


Flight tests of the automatic trailing-edge suction 
lateral control showed, in general, very weak rolling 
moments. This behavior is in agreement with maxi- 
mum lift determinations made by measuring the stall- 
ing speed with various trailing-edge slot designs. Only 
near the stall speed was sufficient rolling effect ob- 
served to be definitely measurable. With the full- 
length slot (17.8 ft.), the maximum rolling responses 
were determined and are shown in Table 1. 


TABLE 1 
Slot Aileron Deflection pb/2V 
No. 1 eg 0.0088 
No. 3 0.0066 
No. 4 0.95° 0.0044 
No. 5 0.47° 


0.0022 


obtained from measurements in flight with the out- 
board 66 in. of the slot opened is shown in Fig. 14. It 
can be seen from this figure that at high lift coefficients 
a flow coefficient of 0.004 is obtained. If the slope of 
lift versus flow coefficient (amplification) were as high 
as is shown by Regenscheit,**—.e., 100—a section lift 
increment of 0.4 would have resulted. This AC; would 
require a countering total aileron deflection of 7.5°. 
It is clearly evident from Table 2 that no such effec- 
tiveness was observed. 


TABLE 2 
Maximum Rolling Response—Outboard 66 In. of Slot Open 
Slot Aileron Deflection 
No. 1 0.95° 0.0044 
No. 3 1.90° 0.0088 
No. 4 1.43° 0.0066 
No. 5 0.95° 0.0044 
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In general, though the concentration of slot out- 
board resulted in an essential increase in helix angle, 
the results obtained would still not indicate sufficient 
control for safe flight operations. 

From these results one must conclude that, with 
present configurations of slot and tip opening, a lateral 
control system utilizing automatic trailing-edge suc- 
tion would be totally unsuitable because it lacks suffi- 
cient effectiveness for lateral control, even in. still 
air. 


MAXIMUM LIFT COEFFICIENT 


Since the suction induced by the wing tip vortex in- 
creases with the lift coefficient, one would expect, if 
trailing edge suction controls the turbulent separation, 
a relatively large increment in maximum lift coefficient. 
This can readily be measured by the decrease in mini- 
mum speed. Figs. 11 and 12 give the maximum lift 
coefficients so measured as follows: 


Clean ship—no slot max. C, = 1.43 
No. 1 slot open full length max. C, = 1.37 
No. 2 slot open full length max. C; = 1.36 


It is evident from these values that there is a small 
loss of maximum lift coefficient with trailing-edge suc- 
tion and a wing-tip source. The exact behavior of the 


slot action must yet be determined in its full open-span 
length with an independent source of suction such as an 
electric blower. This would permit the lift increment 
to be determined over a range of flow coefficients, 
thereby separating the effect of the tip suction sources 
on lift from those of the trailing-edge slot and would 
yield measurements similar to those made on a sec- 
tion,” except that the slot would cover at least two- 
thirds of the span. 


IMPROVEMENT OF Tip SUCTION SOURCE 


In an effort to improve the suction flow through the 
tip opening, a deflector 1 in. high was installed in the 
inboard edge of the tip opening. No effort was made 
to duct the flow internally through the tip. A compari- 
son of the flow through the original opening, and the 
same with the deflector, is shown in Fig. 15. Approxi- 
mately 30 per cent more flow is gained at low lift co- 
efficients. 


It was felt, however, that the drag of the addi- 
tional deflector would not be compensated by any 
overall decrease in drag due to the trailing-edge suction. 
If an efficient trailing-edge suction configuration is 
eventually developed, the deflector might fulfill a useful 
function. 


t | 
| 


AERONAUTICAL ENGINEERING REVIEW—JANUARY, 1954 
a 
1.06 
20 30 40 
© 
2 
0 po 
< 30) 4° 
Lal 50 | 
5 70 
R20 
ad 30 
70 100 
— \ 
) Uk U 
P20 20 2 4 U 
24 
C,+.30 C,*.39 Cz.53 C.-.64 C:.97 C2l.35 
+26 Fic. 8 
| § VALUES OF ON SUCTION WING TIP 
SHAPE OF TiP On Uprer Surrace THIRD CuT 
(Ao 
AN 
(60 
C=.39 C=97 CHL IS C132 C#1.35 


OF Tip 


1308ARS SHOW Minus 


VALvESs Or 
Ow Surrace 


Fig: 9 

Pressure DISTRIBUTION 

ON SUCTION WING TIP 
Fourtw Cur 


ed 
| ar 
w 
m 
m 
TO 
al 
u 
m 
pl 
b 
w 
sl 
l 
te 
p 
a 
W 
il 
p 
| 
| 
} 


TRAILING-EDGE SUCTION ON A SAILPLANE 33 


SucTION FLow INDUCED BY BLOWER 


In order to determine the effectiveness of trailing- 
edge suction separated from the tip effects resulting 
from flow through the tips, a series of flight tests using 
an axial blower for suction were made. These tests 
were made by flying at constant angle of attack by 
means of a vawhead type of angle of attack instru- 
ment. This instrument was mounted on a mast 1.2 
root-chords above the chord line of the wing. The 
angle of attack meter was used to ensure that the meas- 
urements made with blower-on and blower-off would be 
made at the same angle of attack. 


The lift coefficient of the wing was obtained by inte- 
grating the chordwise lift distribution recorded on a 
photomanometer. The pressure differentials between 
top and bottom surfaces were obtained from two plastic 
belts of ten tubes each. In all, 19 pressure differentials 
were thus recorded. A _ typical lift distribution is 
shown in Fig. 16. 


For the suction, an axial blower capable of pumping 
1,500 cu.ft. of air per min. was driven by a storage bat- 
tery in the sailplane. The blower exhausted the 
pumped air rearward in the flight direction. The flow 
coefficients that were reached by this pumping system 
are displayed in Fig. 17. Suction was applied to one 
wing only. Measurements were made while maintain- 
ing symmetrical flight using aileron and rudder to com- 
pensate for additional lift on the suction wing. 


LIFT COEFFICIENT C, 


The results of the flight iicasurements, Fig. 17, 
showed that the lift amplification reaches a peak at the 
stailing speed of the airfoil. This would indicate that 
the function of the trailing-edge suction, in this case, 
was one of separation prevention, perhaps through the 
sink effect resulting from the slot suction. 


CONCLUSIONS 


A suction source capable of yielding a maximum suc- 
tion of 2g with no flow at a lift coefficient of 1.4 was 
found by an iteration process on the upper surface of a 
Hoerner tip. This suction source yielded a flow coeffi- 
cient of 0.0023 with a trailing-edge slot covering 65 per 
cent of the span of the sailplane used in this research. 
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LIFT COEFFICIENT C, 


A slight improvement in suction was effected by using 
a deflector on the inboard edge of the suction opening. 
With this tip suction source connected by a low-loss 
ducting, through the interior of the wing, to a trailing- 
edge suction slot, it was found that: 

(1) From a drag polar determination a loss of per- 
formance would result with automatic trailing-edge 
suction. 

(2) The maximum lift coefficient is slightly lower 
when automatic trailing-edge suction is in operation 
than it is on a plain wing. 

(3) By applying trailing-edge suction asymmetri- 
cally, a rolling behavior totally insufficient for effective 
lateral control was measured. 

(4) Blower-induced trailing-edge suction yielded, in 
full-scale flight, a lift amplification slightly less than 


OO/5, 


that measured on an 8-in. chord mode! in the Princeton 
tunnel.’ Both the Princeton research and this were 
considerably below the values reported by Regenscheit.* 

In general, the results obtained by full-scale flight 
tests of trailing-edge suction indicate that more work 
needs to be done on the possibility of combining dis- 
tributed suction with trailing-edge suction. This type 
of flow control would more nearly fit requirements of 
the theoretical studies in which potential flow is as- 
sumed. Some promising preliminary results have been 
obtained with such a configuration. 

In these tests, perforated suction was applied from the 
35 per cent chord point to the slot at 97 per cent chord. 
When suction was applied at flight near maximum lift 
coefficient, a relatively strong rolling moment was 
found with a test section 45 in. wide and only 18 per 
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cent of the semispan from the fuselage centerline. 
This section was installed on one wing only. The 
study is being continued in order to evaluate distributed 
suction as a drag reducing and lift augmenting aerody- 
namic device. 
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Design Features of the 


XH-26 “Jet Jeep” Helicopter 


HOWARD E. ROBERTS* 


American Helicopter Company, Inc. 


SUMMARY 


This paper describes the novel features of the American 
Helicopter Company, Inc., XH-26 ‘‘Jet Jeep’ helicopter. The 
XH-26 is a single-place, pulse-jet-propelled, collapsible helicopter 
that has been developed, under U.S. Air Force cognizance, for 
use by the U.S. Army in observation and reconnaissance missions. 

The many novel features incorporated into the design are the 
result of a rigorous design philosophy that was dictated by the re- 
quirements of (a) an empty weight of 300 lbs. or less, (b) simpli- 
fication of controls, (c) ability to fold up into a small package for 
aerial delivery in a container, (d) functional and maintenance 
simplicity comparable to, and requiring little more experience 
and tools than, a military ‘‘Jeep,” and (e) being designed to meet 
all applicable ‘‘Handbook”’ and military specification require- 
ments. It is considered the first successful mulitary-type jet 
helicopter. 

The success of the XH-26 in demonstrating outstanding flying 
qualities, excellent service and maintenance characteristics, and 
rugged reliability has proved the feasibility of the pulse-jet-pro- 
pelled helicopter. 


INTRODUCTION 


gained CHARACTERISTICS for a single-place, col- 
lapsible helicopter were established by the U.S. 
Army. The mission of this aircraft was to provide 
front-line and observation for 
Army units during the early phase of an air-borne 
operation or during armored combat. The aircraft 
requirements were that it be collapsible and be capable 
of aerial delivery such that two men could assemble the 
aircraft ready for take-off in less than 20 min. 

A design competition was held by the U.S. Air Force 
for the purpose of selecting the design best suited to the 
military characteristics requirements. In mid-1951, 
the American Helicopter Company, Inc., as the suc- 
cessful entrant, was awarded a contract for the de- 
velopment of this aircraft. This aircraft has been 
assigned the Service model designation XH-26 and 
carries the Company designation Model XA-8. 

The type specification and military characteristics, 
established by the U.S. Army and Air Forces, necessi- 
tated establishing a rather rigorous design philosophy. 
Many new and exacting design problems were pre- 
sented in the development of the XH-26. Specifically, 
the design task was to develop an aircraft that would 
(a) not exceed 300 Ibs. empty weight, (b) meet all ap- 
plicable HIAD (Handbook) and military specification 
requirements, (c) not require special tools or require 
mechanic’s skill more specialized than an ‘‘average 
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Army mechanic,” (d) provide a rugged, serviceable, 
and maintenance-free vehicle, and (e) possess simple 
flight controls and desirable maneuverability and flying 
qualities. 

The author wishes to express his appreciation to the 
U.S. Army and Air Forces for their declassification of 
the XH-26 project which now permits it to be com- 
pletely described in the present paper. 


DISCUSSION 


General 


The XH-26 is a single-place, collapsible, lightweight 
helicopter. It differs, basically, from most helicopters 
in that the rotor is driven by the thrust produced by a 
pulse-jet engine mounted at each rotor blade tip. In 
this system, no torque reaction exists between the 
rotor system and the air frame as a consequence of the 
rotor power requirements. It is analogous, in operat- 
ing principle, to the simple “pin wheel.’ There is, 
however, a small amount of power extracted from the 
rotor system to drive accessories and the directional 
control rotor. 

The aircraft is produced with both a tricycle and skid 
landing-gear configuration. Fig. 1 shows a photograph 
of the complete XH-26 aircraft with the skid gear con- 
figuration. Fig. 2 shows the prototype XH-26, tri- 
cycle wheel gear configuration in flight. It can be 
seen, in Fig. 1, that the pilot’s compartment is fully 
enclosed. The bulged Plexiglas doors, shown in Fig. 
3, together with the full windshield, low cockpit rail, 
and aft window, provide an exceptionally high degree of 


Fic. 1. 


Skid gear configuration. 
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Fic. 3. 
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Fic. 2. XNH-26 prototype in flight. 


XH-26 prototype in flight and in Jeep 


1/ 


Front view of XH-26 showing bulged doors. 


4-ton trailer. 
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visibility in all directions. A ‘‘vee’’ tail is mounted 
to the aft fuselage to provide in-flight, static directional, 
and longitudinal stability. 

The construction materials employed in the XH-26 
aircraft are, generally speaking, conventional aircraft 
materials. Extensive use has been made of fiber 
glass-reinforced plastics, as a weight-saving material, 
in such components as the pilot’s seat, complete aft 
fuselage, and tail bumper. Magnesium, aluminum, 
copper, titanium, and steel alloys are used in the air- 
craft. In each material application consideration has 
been given to ensure that it is best suited from the 
strength, weight, cost, ‘“‘critical material,’’ and service- 
life standpoints. 

The “Jet Jeep’ is designed to fold into a compara 
tively small aerial-delivery container. It is also de 
signed to be transported in a standard '!/4-ton Jeep 
trailer, as shown in Fig. 4. The windshield is remov, 
able by disengaging four, quick-disconnect fastener$. 
rhe doors can either be removed with the windshield, 
as an assembly, or separately by actuating the door- 
jettisoning latches. The rotor blades are removed 
from the extension shafts by removing four bolts per 
blade. The upper fuselage folds forward over the in- 
strument console. The cyclic and collective pitch 
controls are rigged and designed such that removing the 
blades and folding does not disturb the rigging of the 
flight controls. 


A maximum of design effort has been concentrated 
in the XH-26 in an effort toward producing a simple, 
lightweight, rugged, and reliable aircraft. The design 
empty weight of the aircraft is 300 Ibs. Its useful load 
consists of a pilot and parachute, portable radio, and 
50 gal. of fuel. 


Rotor System 


The rotor system of the XH-26 helicopter is of the 
semirigid, teetering type. The rotor blades can be 
detached from the rotor hub extension shafts by remov- 
ing four bolts in each blade. The pulse-jet engines are 
mounted at the tip of each blade and retained by two 
bolts. The hub assembly, shown in Fig. 5, consists of 
an aluminum-alloy ring, retention bearings, and ex 
tension shafts. It will be noted in Figs. 5 and 6 that 
the complete rotor system can be detached from the 
aircraft by removing the two teetering pins and dis 
connecting the collective pitch arms, accessory scissors, 
and fuel and air lines. 

The teetering pins are located at the top of the hub 
in order that the spanwise centers of mass and aero- 
dynamic drag correspond, as nearly as possible, to the 
teetering axis in flight. The teetering axis, further- 
more, is designed to be in the plane of the gimbal axes 
about which the control shaft is tilted. Fig. 6 shows 
the relationship of the rotor control and the teeter axis. 

The steel extension shafts are retained in the hub ring 
by a series of preloaded, radial-thrust ball bearings. 
These bearings and the extension shaft are assembled 
in a steel ‘‘cartridge’”’ liner. The assembly is then in- 
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stalled in the ring and secured by a spanner nut. 
Lubrication provisions are made in the hub assembly 
such that all bearings may be “‘purged’”’ with grease at 
prescribed periods of service. Bearings may be rotated 
periodically to reduce the effect of the wear caused by 
small-amplitude oscillations. 


The rotor-blade pitch arms, shown in Figs. 5 and 6, 
bolt to the “‘ears’’ on the hub extension shaft and con- 
nect to the pitch links. The pitch arms and links to 
the collective pitch crossarms are designed such that, 
under ‘‘average flight conditions,’ the axis through the 
pitch-arm-link joints passes through the teetering axis. 
This arrangement minimizes the interaction between 
blade flapping and feathering motions. 


One novel feature in the rotor system design is that 
the outer gimbal ring, which supports the air frame in 
flight, is pinned directly to the rotor support pylon. 
There are no vibration isolation system or damters in- 
corporated in the Jet Jeep! ‘This feature considerably 
simplifies the control system kinematics and permits 
a teeter stop to be incorporated on the pylon against 
which ride self-aligning rollers mounted in the hub 
ring. 


The initial XH-26 aircraft are being delivered with 
modified Prewitt Model 32 (HUP-2) stainless-steel 
rotor blades. The construction features of these 
blades have been described adequately in other papers. 
One of the modifications to the basic HUP-2 blade con- 
sists of a root-end truss fitting that attaches to the drag- 
hinge pin and trailing-edge strut pin and contains the 
four ‘“‘barrel-nuts,’’ into which the blade retention bolts 
screw. This fitting is a pinned, rigid connection to the 
blade since there is no drag hinge required. Other 
modifications consist of shortening the blade span, 
bonding fuel, air, and ignition lines into the blade ‘‘D”’ 
spar and securing the engine swivel-mount fitting sup- 
port to the tip of the blade. 


A special lightweight aluminum-alloy rotor blade is 
presently being developed for the XH-26 by the Ameri- 
can Helicopter Company, Inc., which will weigh ap- 
proximately 18 Ibs. per blade less than the modified 
Prewitt blades. These lightweight blades incorporate 


Fic. 5. Hub ring, extension shaft, and pitch arms. 


Fic. 6. Rotor hub assembly and installation. 


many novel design features, and their development 
will be the subject of a future paper. 


Controls 


The primary flight controls of the XH-26 helicopter 
consist of cyclic and collective rotor-pitch controls, 
directional control, and a manual throttle control. 
Cyclic pitch control is obtained by direct tilting of the 
rotor shaft about the gimbal axes. The rotor shaft 
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Fic. 8. Base of rotor shaft. 


Fic. 9. 


“‘Vee”’ tail, tail rotor, and skid. 


Fic. 10. Directional control system. 

does not rotate; the rotor system rotates, in bearings, 
around the stationary shaft. Collective pitch changes 
are made by actuating a push-pull shaft, inside the 
rotor shaft, which supports the collective pitch cross- 
arms. This raises and lowers the collective pitch 
crossarms and changes the pitch of both blades through 
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the pitch links and pitch arms. This pitch control 
It has the 
extremely desirable feature of being simple, yet eliminat- 


system is a basic type of helicopter control. 


ing any possible interaction between cyclic and col- 
lective pitch changes without the complex compensat- 
ing linkages employed in the 
control. 


“swash-plate”’ type of 

The cyclic control system consists of a conventional, 
centrally located, floor-mounted stick that is connected, 
through a reversing linkage system, to the base of the 
rotor shaft. The cyclic stick may be deflected in any 
direction, within an ““HIAD’’-specified square pattern, 
and these deflections result in a tilting of the rotor shaft 
in the same direction as the cyclic stick is tilted. Fig. 7 
shows the perspective arrangement of the various 
sectors, cables, pulleys, bell cranks, and push rods 
which produce the correlated, reversed motion that is 
required. It is necessary to have all cyclic control 
cables pass horizontally through the fold axis of the 
aircraft where they wrap around the pulleys, mounted 
to the upper fuselage, at the juncture of the upper and 
lower fuselage. If this requirement is not observed, 
folding of the aircraft could result either in unrigging 
due to slacking or structural damage due to tightening 
of the cables, depending upon their eccentricity and 
location with respect to the fold axis. Attention is in- 
vited to the fact that there are no irreversibilities or 
damping devices incorporated in the cyclic control 
system. Control forces both in flight and on the ground 
are extremely light and _ vibration-free. A_ slight 
amount of friction has been incorporated into the system 
to overcome the natural instability of the cyclic stick 
in order to permit the pilot to fly the aircraft ‘hands 
off.’ The maximum control stick forces are less than 
lbs 

rhe collective pitch control system is actuated by the 
collective pitch stick located to the left of the pilot’s 
seat. This control is connected to a flexible push-pull 
control that raises and lowers the collective pitch shaft 
through the scissors shown in Fig. 8. The flexible push- 
pull control permits the necessary ‘‘excursion’’ of the 
control shaft base resulting from cyclic control dis- 
placement, without changing the collective pitch set- 
ting. An adjustable friction device and spring loaded 
‘bungee’ are incorporated into the collective pitch 
system to permit the collective pitch to be set and re 
iain in a given position during a trimmed flight condi 
tion 

Directional control is achieved in the Jet-Jeep heli- 
copter by changing the collective pitch of a small, 
single-bladed, directional control rotor. Fig. 9 shows 
The cock- 
pit control consists of conventional ‘‘HIAD specifica 
tion’’ rudder pedals linked together through a ‘‘run- 
around” cable system, which actuates a single, flexible, 
push-pull control extending from the right rudder pedal 
sector to the collective pitch push-pull shaft in the tail 
rotor shaft. 


the tail rotor and pitch-change mechanism. 


Fig. 10 shows a perspective drawing of 
the components of the directional control system. The 
adjustable rudder pedals are of interest from the stand- 
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XH-26 ''JET JEEP'' HELICOPTER 4] 


point of simplicity, reliability, and ruggedness. The 
adjustment consists of simply rotating the rudder pedal 
toward the pilot which disengages a ‘“‘dog’’ from a 
series of pins and permits the pedal to be moved toward 
or away from the pilot before re-engagement. Re- 
engagement is accomplished by releasing the spring- 
loaded pedal, and the ‘“‘dog’’ again engages a pin. This 
feature not only assures positive engagement but permits 
easy adjustment. In extremely cold climates the ad- 
justment can be made easily by pilots wearing heavy 
flying boots or heavy gloves. 


The single-bladed directional control rotor is a de- 
sign feature of considerable interest. The reason for 
selecting a single-bladed, counterbalanced rotor is that 
it eliminates the requirement for blade retention bear- 
ings that exist in multibladed rotors. The pitch 
changes are accomplished by rotating the hub, to which 
the blade is bolted, about the rotor span axis. A fur- 
ther simplification in the Jet Jeep tail rotor, resulting 
from its small size, is in the elimination of teetering or 
flapping hinge in the rotor. 


The throttle control system of the XH-26 helicopter 
consists of a manually operated dual-throttle valve. 
The throttle valve is mounted to the base of the col- 
lective pitch stick, as shown in Fig. 11. The needles 
of this valve are spring-loaded against contoured rotary 
cams. The rotary cams are locked to two concentric 
torque shafts to which individual grips are attached. 
These grips serve the combined function of collective 
pitch stick grip and throttle controls. It is possible to 
adjust either throttle independently of the other, and, 
when the fuel flow is balanced equally between the 
engines, the throttles may be locked together to obtain 
thrust balance throughout the throttling range. The 
locking function is accomplished by a thumb-actuated, 
toggle latch at the end of the stick grip. An adjustable 
friction feature is provided to vary the friction required 
to turn the throttle grips. This adjustment is made by 
turning a third knob next to the collective stick box 
section. The coordination of throttle position and 
collective pitch on present XH-26 helicopters is strictly 
manual. The throttle is rotated, in the direction the 
fingers point, as the collective pitch control stick is 
raised. This is a natural and conventional motion, 
and little difficulty has been experienced by the pilot in 
becoming accustomed to the collective pitch and throt- 
tle adjustment coordination. In later aircraft, it is 
anticipated that an automatic-type throttle control 
will be incorporated to relieve the pilot of coordination 
requirement. 

There is a dual fuel flowmeter in the instrument con- 
sole which effectively serves as the thrust output indi- 
cator. Each flowmeter is color-coded to the throttle 
grip and particular engine so that the pilot can identify 
the engine that he is starting or controlling. 


Power Plant 


The pulse-jet engines delivered with XH-26 heli- 
copters are American Helicopter AJ-7.5—-1 engines. 


/ 


Fic. 11. Collective pitch stick—throttle installation. 


Fic. 12. AJ-7.5 rotor-tip installation. 


These power plants are the result of considerable de- 
velopment effort directed toward obtaining reliable, 
high-performance, lightweight, and long-life rotary- 
wing, tip-mounted, pulse-jet engines. Fig. 12 shows 
the rotor-tip installation of an earlier model, AJ-7.5 
pulse-jet engine. 

The design problems presented in the development of 
pulse-jet engines suitable for rotary-wing, tip propul- 
sion are (a) obtaining power plants that will produce 
a service life in excess of 100 hours without replacement 
of any part, (b) producing a high, useful propulsive 
power at a low specific fuel consumption in the tip 
speed range of 300-500 ft. per sec., and (c) achieving 
both of the foregoing objectives on the tip of the rotor 
blade which commits all components of the power plant 
to operate in a uniform gravitational field of 400 to 600 
times the gravitational acceleration. All of these ob- 
jectives have been achieved successfully in the AJ-7.5-1 
power plant. 

The power plant shown in Fig. 12, as with the AJ- 
7.5-1 engine (a) contains only one moving component, 
the inlet valve; (b) requires no lubrication; (c) can 
be removed by the removal of only two retention bolts 
and by disconnecting the fluid and electrical lines; 
(d) contains an integral, compressed-air starting system 
enabling positive, static starts and maximum rotor 
acceleration torque; and (e) is mounted to the rotor 
blade tip by means of a freely swiveling joint that tends 
to minimize rotor blade torsional moments and permit 
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Fic. 13. Battery, slip rings, coil, spark plugs. 


Fic. 14. Upper accessory system and rotor installation. 


Fic. 15. 


Lower accessory system. 


the power plant to align itself with the rotor tip path 
plane, under all flight conditions, so as to obtain maxi 
mum propulsive torque. 

One of the most commonly asked questions concern- 
ing the pulse-jet rotor system is, ‘How do you get the 
fuel to the engines?” The real design problem is, 
once the fuel is transferred to the rotor system, how do 


you keep it from flooding out the engine! The fuel is 
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contained in the lower fuselage in bladder-type fuel 
cells. It is pumped, by a rotor-driven pump, through 
the dual flowmeters and throttle valves to individual 
The fuel then 
asses upward, through this fluted shaft into individual 


passages in the rotor shaft (see Fig. 8). 


rotary seals contained in the rotor-hub system, into 
the fuel lines within each blade to the engines. 

Starting fuel pressure is provided by an inert-gas 
charged, bladder-type accumulator that is charged to 
the required operating pressure from the pump dis 
charge during the rotor deceleration after shutdown. 
Similarly, the compressed air required for starting is 
This bottle is 
charged in flight by a three-stage air compressor driven 


provided by an air-storage bottle. 


by the accessory drive system. Ignition and com 
pressed air are supplied to the engines only while a 
particular engine is being started. The ignition system, 
shown in Fig. 13, consists of a small, lightweight, 6—-S 
volt, rechargeable storage battery, switches, sliprings, 
ignition coils, and miniature spark plugs. 


Accessory Drive System 


The rotor-driven accessories of the XH-26 consist of 
the tachometer generator, fuel pump, air compressor, 
und directional control tail rotor. The accessory sys- 
tem of the Jet Jeep is interesting, from a design stand- 
point, in that there are no gears utilized in the design. 
Standard industrial ‘“‘cog’’ V-belts are employed 
throughout to produce the proper increase in rotational 
speed and the required accessory power. 

The power to drive these accessories is extracted 
from the main rotor by means of two scissors connected 
to the main pulley sheave. The scissor pickoff points 
are aligned with the teeter axis of the rotor so that 
variations in accessory power cannot affect the cyclic 
control system. 

Fig. 14 shows the arrangement of the upper acces 
sory drive system including the scissors, main sheave, 
Two V-belts are 
The idler pulley, 
of the belts, maintains the 


belts, idler pulley, and driven sheave. 
used to provide the required power. 
located on the “slack side”’ 
required belt tension and is readily adjusted, as re- 
quired, for any belt wear or stretch. The driven shaft, 
supported from the aft, upper fuselage, is connected at 
its lower end to a universal joint that in turn drives a 
torque tube. The torque tube has a second universal 
joint at its base which has a keyed coupling to the lower 
accessory system to permit the upper fuselage to be 
folded. 


15, is readily accessible upon removal of the aft fuse- 


The lower accessory system, shown in Fig. 
lage. The accessories are mounted to the lower side 
of the lower accessory system and are all driven by 
two V-belts connected to a series of sheaves of appro- 
priate diameter to produce the required rotative speed. 
lhe tachometer generator is driven at the large sheave 

i.e., torque tube, rotative speed of 5 times main rotor 
r.p.m. The fuel pump is driven by a smaller sheave 
it 11.65 times the main rotor r.p.m. The air com- 
pressor is driven by an idler pulley (in order to reverse 
the direction of rotation) at 16 times the main rotor 
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The tail rotor drive sheave is connected to the 


r.p.m. 


same shaft that drives the fuel pump. A single, long 
V-belt extends from the tail rotor drive sheave on the 
lower accessory system, through the aft fuselage, to a 
sheave on the tail rotor drive shaft. The tail rotor 
turns at 13.64 times the main rotor r.p.m. The lower 
accessory system belts are adjusted for tension and 
wear by means of an adjustable take-up on an idler 
sheave shown in Fig. 16. Tail rotor belt tension ad- 
justment is accomplished by rotating the lower ac- 
cessory system about its support point at the center 
of the large sheave. 

The service experience with the belt-driven acces- 
sory system has proved it to be a highly reliable, serv- 
iceable, and potentially long-life system. The ab- 
sence of gears and the use of standard commercial 
belts throughout has reduced the cost and, more im- 
portant, eliminated the requirement for special tools 
and precision gear alignment procedures. Any “‘GI’”’ 
who has ever had difficulty with the fanbelt on his own 
car or Jeep can readily diagnose and adjust for the 
infrequent slippage, belt wear, etc., which may occur 
in service. The only lubrication required in the entire 
aircraft is the periodic greasing of bearings and the 
compressor oil change. 


Interior Arrangement 


The interior of the XH-26 is basically in accordance 
with the U.S. Army and Air Forces standard helicopter 
cockpit arrangement. The standard location, travel, 
and adjustments of all flight controls are incorporated. 
The instruments, radio, map case, and secondary con- 
trols, switches, etc., are all located in the centrally 
located instrument console, shown in Fig. 17. The 
pilot’s seat is a fiberglass-reinforced plastic seat de- 
signed, according to Government specifications for a 
short-range seat, to accommodate a B-12 back-pack 
parachute. This seat weighs less than 5 lbs. and is de- 
signed to be as strong as the surrounding structure. A 
standard safety belt and shoulder harness are incor- 
porated into the design. 

The large doors provide easy access for entry into 
the cockpit and are jettisonable from the inside or out- 
side in case of emergency. Maximum visibility in all 
directions is obtained in the Jet Jeep. The aircraft 
can be operated satisfactorily without the side doors, if 
desired. 


Operational Features 


Perhaps the most spectacular overall operational 
feature of the Jet Jeep is its ability to be started and to 
get out of the take-off area in less than 30 sec.! The in- 
stantaneous firefree starting of the tip-mounted, pulse- 
jet engines with high rotor acceleration torque and no 
warmup period produce this amazing performance. 

The pilot starts the engines by energizing a thumb- 
actuated ignition switch, depressing a foot-operated 
compressed-air valve, and opening the fuel throttle to 
the engine being started. The second engine is either 


Fic. 16. Lower accessory system. 


Fic. 17. 


Instrument console and cockpit arrangement. 


started by a similar process as the rotor accelerates or 
can be “‘ram-air’’ started later by opening the second 
throttle and turning on the ignition. 
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The fuel system and pulse-jet engines are capable of 
satisfactory operation on almost any type of petroleum 
hydrocarbon fuel. The fuels that have been tested 
in the engines include kerosene, stove oil, diesel fuel, 
low-octane automotive gasoline, high-octane aviation 
gasoline, and a series of JP fuels. 


Throughout the design of the XH-26, every effort 
has been made to obtain maximum simplicity and re- 
liability. The elimination of all gears, oil lubrication, 
and cooling systems; ease of accessibility to all com- 
ponents for adjustments, repair, or maintenance; and 
ability to use Army Jeep tools for practically all normal 
maintenance (including recharging the battery from a 
Jeep battery) has resulted in an aircraft that possesses 
a maintenance-man-hour-to-flight-hour ratio that is 
approximately the reciprocal of values presently being 
obtained on conventional helicopters. 


From a pilot’s point of view, the operation of the 
XH-26 is one of feeling that “‘it fits.” The cockpit 
controls, seat, and interior arrangement are com- 
fortable and conventional. The aircraft “gets off like 


a scared rabbit’; is vibration-free in both the air 
frame and control system; can be flown, in forward 
flight, on only one engine; possesses a comparatively 
high degree of inherent stability; and is extremely 
maneuverable with very light, vibration-free move- 
ments of the controls. 


CONCLUSIONS 


The novel design features of the XH-26 Jet Jeep 
helicopter have been discussed in the foregoing para- 
graphs. This aircraft, designed and developed to meet 
all applicable military ““Handbook’’ and specification 
requirements, is shown to be an extremely simple, 
functionally reliable, and relatively maintenance-free 
helicopter. Its rotor-tip propulsion, using American 
Helicopter Company, Inc., pulse-jet engines, eliminates 
many complex design and maintenance problems 
associated with other types of propulsion systems for 
helicopters. It is considered to be the first successful 
military-type jet-propelled helicopter and to have 
proved the feasibility of pulse-jet-propelled helicopters. 
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Method for Measuring 


Thrust in Flight on Afterburner-Equipped Airplanes 


L. STEWART ROLLS* and C. DEWEY HAVILL* 
Ames Aeronautical Laboratory, NACA 


soe NEED of research and development flight-test 
groups for practical methods of measuring pro- 
pulsive forces in flight has been greatly increased with 
the advent of high-power turbojet engines using after- 
burner thrust augmentation. The necessity of provid- 
ing large amounts of cooling air for both air frame and 
engine has resulted in complex engine installations of 
the type wherein it is extremely difficult either to assess 
the actual performance of the installed engine or to 
investigate suspected performance losses caused by the 
cooling airflow without using detailed jet-exit mass- 
flow and momentum surveys. This paper will present 
an experimental technique that has been developed 
to determine the net propulsive force acting on an 
afterburner-equipped airplane in flight. This tech- 
nique does not require the use of special high-tempera- 
ture material. 

A cross section of a typical jet-actuated ejector and 
fuselage exit is shown in Fig. 1. Here is shown the 
relative position of the fuselage outer surface with its 
protective shroud and the jet-engine tailpipe. For 
the ejector illustrated here, there is airflow between 
the shroud and the fuselage. In some aircraft the 
shroud and the fuselage are jointed at the end, and the 
amount of airflow in this area is small. In the case of 
an airplane with an afterburner, a method of changing 
tailpipe area must be included, and in this figure the 
eyelid type is illustrated. Normally, airplane per- 
formance has been based on either estimated or meas- 
ured engine thrust in the primary system only. How- 
ever, this procedure is not realistic if the use of large 
amounts of cooling air in the secondary system intro- 
duces appreciable thrust losses. To determine the 
actual thrust for performance or drag computation, it 
is necessary to measure the net propulsive thrust at the 
fuselage exit. 

The desired net propulsive force can be defined as 
the gross thrust (i.e., the momentum of the exhaust 
gas at the fuselage exit plus any pressure force) minus 
the momentum of the air prior to its entering the air- 
plane. In Fig. 2 are indicated the two conditions of 
interest in the determination of thrust in flight, the free 
stream and the jet exit. There are well-known instru- 
ments of sufficient accuracy available for the determina- 
tion of free-stream conditions, so we will not consider 
these measurements in this paper. With knowledge 
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of the conditions at the exit and at free stream, it is 
possible to determine the net propulsive force acting 
on the airplane. 

As noted previously, the net thrust Fy is equal to the 
gross thrust F, minus the ram drag or the initial 
momentum |W,V,/g. With reference to Fig. 2 and the 
conditions listed for the fuselage exit, the equation for 
gross thrust for a unit area of fuselage exit is 


») (y—-1)/y 
Fy = 1 + — Po) 
y¥— 1 Ps 


In order to determine the ram drag quantity in the 
net-thrust equation, it is necessary to measure the total 
airflow at the fuselage exit. This is done by computing 
the total weight flow rate of the primary exhaust gas 
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Fic. 3. 


plus cooling air using measured values of local static 
and total pressures and local stagnation temperature. 
It is then assumed that this weight flow is equal to total 
airflow, which is equivalent to neglecting the weight of 
fuel in the primary stream. The airflow can then be 
computed using the following equation, based on a unit 
area: 


Thus, it can be seen from these equations that, if the 
variation of total pressure, static pressure, and stagna- 
tion temperature across the fuselage exit is known or 
can be measured, it is possible to determine the net pro- 
pulsive force of an airplane with a complex engine and 
fuselage cooling installation. 

One method of measuring the variation of total and 
static pressures and stagnation temperature across the 
fuselage exit, which is in use at Ames Aeronautical 
Laboratory of the NACA, is shown in Fig. 3—that is, a 
power-operated swinging pitot-static-pressure and total- 
temperature probe. There also can be seen in this 
photograph a fixed air-cooled total-pressure probe that 
will be discussed later. The reason for using the 
swinging pitot-static-pressure and temperature probe 
in place of the more conventional fixed rake was the 
very high temperature, approximately 3,500° R., which 
is encountered during afterburner operation. There 
have been several instances where air-cooled total- 
pressure rakes have been mounted successfully in an 
afterburner tailpipe. However, for this installation 
where the static-pressure and stagnation-temperature 
measurements were required, the air-cooled rake was 
unsatisfactory due to difficulties of cooling the static- 
pressure probes that had to be placed on the rake and 


of converting the temperature of an air-cooled part to 
the temperature of the jet. Most aircraft that have 
afterburners usually require the additional thrust 
from these devices during the take-off condition, thus, 
one is not able to measure the thrust conditions with 
the afterburner off without supplying measuring equip- 
ment capable of withstanding the afterburner tempera- 
tures. 

The exploded view of the swinging-probe installation 
presented in Fig. 4 shows the relative location of the 
probe actuating motor and supporting bearings. Al- 
though the swinging probe was originally air cooled, 
it was found that the probe was not in the exhaust 
stream long enough to require cooling. The speed of 
the actuator motor that moves the probe was adjusted 
so that the time required to traverse the jet was ap- 
proximately 4 sec. The pitot-static-pressure probe 
was calibrated in the Ames 2- by 2-ft. transonic test 
equipment. The results of this calibration indicate 
that, for the majority of the test runs the static-pressure 
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error, due to blocking on the static orifices, could be 
neglected. 


The differential-pressure transmitters used were Stat- 
ham’s Model P22A that has a range of +5 lbs. per sq. 
in. A total-pressure tube was mounted atop the vertical 
fin of the airplane to supply a reference pressure from 
these total- and static-pressure transmitters. This 
reference pressure was recorded by a 0 to 15 Ibs. per 
sq. in. absolute-pressure transmitter. The transmitters 
for the swinging probe were mounted close to the probe 
so as to minimize the time lag in the tubing system. 
The time-lag constants for the pressure system are 0.01 
sec. for the static pressure and 0.025 sec. for the total 
pressures. The concept of the time-lag constant is 
explained in NACA TN 1605. The probe position 
transducer used was a Heliopot Model G. A total of 
approximately 450 traverses of the jet have been made 
with this probe, of which approximately 60 were made 
with the afterburner operating. The probe does not 


‘show any ill effects from the hot exhaust gas. 


To determine the rate of airflow through the ejector 
system, it is necessary to know the variation of static 
temperature across the fuselage exit. The local static 
temperature can be obtained from measurements of the 
local stagnation temperature and local total and static 
pressures. 


To determine the local stagnation temperature, a 
Chromel-Alumel thermocouple was mounted on the 
vertical member of the swinging probe. The details 
of this thermocouple are shown in Fig. 5. The instru- 
ment as used consisted of a single shielded thermocouple 
with a thermocouple in the shield. The lead-in wires 
for the thermocouple were made 50 diameters long to 
minimize conduction losses, and barriers were placed 
in front of the thermocouple which allow jet gases to 
enter but do not allow direct radiation from the jet to 
the thermocouple. These two thermocouple outputs 
were recorded by rapid-acting self-balancing potentiom- 
eters. The time constant for the recording systems 
was 0).03 sec. 


In order to determine the steady-state temperature 
in the tailpipe from the temperature measured by the 
swinging probe, a series of calibration runs was made. 
It was assumed that the time constant of the primary 
thermocouple was short enough so that the output of 
this thermocouple gave a true indication of the tempera- 
ture in its vicinity—that is, inside the shield. If this 
assumption is correct, then the difference between the 
thermocouple-measured temperature and the tempera- 
ture of the entering gas would be proportional to the 
energy loss of the entering gas to the thermocouple 
shield, or 


6; — 07 = K (energy loss/mass-flow rate) 


The energy loss of the exhaust gas would be equal to 
the gain in energy of the thermocouple shield. This 
gain in energy of the shield is proportional to the rate 
of temperature increase of the thermocouple shield. 
The energy changes were equated, and the following 


equation for the temperature difference as a function of 
the rate of temperature increase was obtained: 


0¢ — 07 = K (6,/mass-flow rate) 


The results of the calibration of the thermocouple in- 
stallation indicated that the temperature difference 
was inversely proportional to the static pressure rather 
than mass-flow rate into the shield. When the flow 
became critical—that is, when 1 = 1.10—or pressure 
ratio reached critical value, a value of the total pressure 
divided by 1.86 was used for the static pressure. Thus 
the equation for relating the two thermocouple outputs 
as derived from the calibration procedure was 


= (K6 shield/p,) + @:hermocouple 


Following the experimental determination of the 
inverse proportionality of the temperature to the static 
pressure, a reason for its inclusion was sought. It was 
reasoned that the 6.nie1a to be used in the equation 
should be the rate of change of the mean temperature 
of the shield ahead of the primary thermocouple; 
whereas, in this installation, the shield thermocouple 
was in the same cross section as the primary thermo- 
couple. Thus, it was necessary to establish a relation- 
ship between the mean shield temperature and the 
measured shield temperature. To establish this rela- 
tionship, two general effects were felt to be important. 
First, for higher gas velocities a relatively greater 
amount of heat transfer should occur at the shield 
baffles. This would result in a greater difference be- 
tween the rate of temperature increase for the mean 
shield than for the measured. Second, for higher 
static gas temperatures a relatively greater amount of 
heat transfer would occur externally, and, since this 
transfer will be nearly the same for all longitudinal sta- 
tions, the difference between the mean and the meas- 
ured rates of temperature change will be lower. The 
simplest relationship between the mean rate of tempera- 
ture change and the measured rate of temperature 
change is 


6,'/0, = K'(V/Ostatic) 


By substitution of this relationship into the equation for 
energy increase, the final form of the equation is ob- 
tained as before 


(KOsnicta/Ps) + Othermocouple 


where the value for K was determined to be 2,080 for 
6 in °R. and p in pounds per square foot. 

The measuring equipment having been discussed, 
possible applications and some typical test results will 
be reviewed. The actual net propulsive force, as de- 
termined by the swinging probe, is necessary to de- 
termine the realistic value of airplane drag, as values 
determined from engine thrust alone include thrust 
losses in the e’ector as drag. The values of gross 
thrust, net thrust, and total airflow determined at the 
fuselage exit can be compared with these values for the 
bare engine to determine the efficiency of the ejector 
configuration. 
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A typical set of data obtained during flight tests of 
an afterburner-equipped airplane are presented in 
Fig. 6. These data are for nonafterburner operation 
The variations of total pressure, static pressure, and 
stagnation temperature are shown as a function of radial 
location at the fuselage exit. It was assumed that for 
the circular exit of this tailpipe, the conditions around 
any radius would be equal; thus, the conditions meas- 
ured across one diameter could be applied to the exit 
area. The data in Fig. 6 were obtained during a com- 
plete traverse of the jet; however, in the figure the 
curves have been folded about the jet centerline. The 
difference between the left and right sides of the jet 
indicates the lag effect and amount of uncertainty in 
the data which is seen to be small. The free-stream 
static pressure is also shown in the figure as a reference. 
Fig. 7 shows the variation of total pressure, static 
pressure, and stagnation temperature as a function of 
Com 
parison of these data with those in the previous figure 
shows the increased primary jet area with, consequently, 


radial position for afterburner-on operation. 


a smaller cooling airflow area and the increased tempera- 
ture during afterburner operation. 

By use of the equations listed earlier in this paper, 
these profiles have been used to compute the local gross- 
thrust, net-thrust, and airflow variations across the 
fuselage exit. These results are presented in Fig. 8. 
The total gross and net propulsive force and total weight 
of airflow can be determined by integrating the curves 
shown in Fig. 8 over the total area of the fuselage exit. 
During this investigation, since the main interest was 
the conditions in the primary and secondary systems, 
the area used for the integration was the fuselage exit 
area. The characteristics of the ejector as measured 
with this equipment, insofar as total airflow and gross 
thrust are concerned, agree well with tests of an ideal 
ejector, of these proportions, made at Lewis Flight 
Propulsion Laboratory. 


It is of interest after determining the total thrust of 
the engine-ejector combination to compare this thrust 
with the primary thrust for this engine. This com- 
parison gives an indication of the efficiency of the jet- 
actuated ejector. The engine thrust was determined 
during the investigation at Ames Aeronautical Labora- 
tory with a fixed, air-cooled, total-pressure probe. 
Since this probe is in the exhaust continuously, it is 
cooled by air bled from the engine compressor. For 
this purpose, a line 1'/. in. in diameter was connected 
to the cockpit pressurizing and refrigerating system. 
The average life for a fixed probe was about 8 hours 
including approximately 1 hour during afterburner 
operation. These probes are sprayed with aluminum 
under oxidizing conditions such that approximately 25 
per cent of the coating is aluminum oxide. The 
aluminum-oxide coating has prolonged the life of these 
fixed probes by a factor of approximately one- 
third. 


For the specific case of the primary system, it is 
possible to simplify the gross-thrust equations to 
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In these equations it is assumed that there is a uniform 
distribution of pressure across the tailpipe and that the 
static pressure in a nonchoked case is equal to free- 
stream static pressure. To compute the net thrust 
produced by the primary jet, it is necessary to know 
Three available methods are: 
(1) computation from engine operating conditions and 
engine manufacturer’s data on the compressor, (2) 
computation from measured tailpipe total and static 
pressures and temperature, and (3) measurement of 
the airflow rate at the engine air inlets. The first two 


bo 


the engine airflow rate. 


methods have been used in investigations at Ames 
Aeronautical Laboratory. 

With the techniques for measuring thrust as pre- 
sented in this paper, a set of ejector characteristics has 
been calculated. By the use of the afterburner on run 
discussed earlier, the ejector characteristics were as 
follows: a gross-thrust ratio (the ratio of gross thrust 
of the ejector to gross thrust of the tailpipe) of 1.06 and 
net-thrust ratio (the ratio of net-thrust ejector to net 
thrust of the tailpipe) of 0.83. 

The method of determining the net propulsive force 
on an afterburner-equipped airplane as presented in the 
paper has been used successfully to determine the net 
and gross thrust and total airflow rates in flight. The 
scatter of the data and comparison of the data from the 
swinging probe with a limited amount of fixed-rake 
data with the afterburner off indicate an overall ac- 
curacy in the determination of net thrust of about 5 
The ejector characteristics as determined by 
the swinging-probe technique have checked favorably 
with the characteristics of a similar ejector as de- 
termined during ground evaluation of ideal ejectors. 
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Starting Loads in Supersonic Wind Tunnels 


J. IN. A. van den BOUWHUYSEN* 


§ 


ABSTRACT 


A technique of wind-tunnel operation is discussed which results 
in a considerable reduction of the shock loads on sting-mounted 
models during the starting and stopping periods of the wind tun- 
nel. The technique consists of a two-step opening and closing of 
the upstream valve located between the reservoir and the test 
section. Partial opeuing of the valve during the periods of un- 
steady flow reduces the density of the air in the test section and 
consequently the shock loads on the model. 

It is shown that the technique is most effective at higher Mach 
Numbers where the shock loads are normally large. The reduc- 
tion of the loads at lower Mach Numbers is limited by the fact 
that the wind tunnel cannot be started if the upstream valve 
opening is restricted below a critical value. It is also shown that a 
compromise with respect to running time may be necessary to ob- 
tain the benefit of the valve opening technique during the stopping 
period of the wind tunnel. 


INTRODUCTION 


comes WIND TUNNELS are started by opening 
valves upstream and downstream of the test section 
through which the high-pressure air in the reservoir 
flows into the low-pressure region downstream of the 
test section. The starting period is the time elapsed 
between the opening of the valves and the establishment 
of steady supersonic flow in the test section. The 
length of the starting period depends on the type of the 
wind tunnel and on the design of the valves. The 16- 
by 16-in. supersonic wind tunnel of North American 
Aviation, Inc. (Fig. 1) is a nonreturn, blowdown tunnel 
using dry air at atmospheric pressure stored in a vented 
tank with a capacity of 22,500 cu.ft. The low pressure 
at the downstream side is obtained by evacuating a 
sphere with a volume of 36,000 cu.ft. 

To start the wind tunnel, first the upstream valve is 
opened (see Fig. 1), immediately followed by the down- 
stream valve. The downstream valve is of a specially 
designed, quick-acting type that allows the establish- 
ment of steady flow in the test section in 1.2 see. Dur- 
ing this short period the ‘‘tunnel shock’’ passes through 
the test section, causing shock loads on the model which 
are much larger than the normal loads measured in the 
steady flow field. The same conditions are obtained 
when the tunnel shock is traveling back upstream at the 
end of the run. The occurrence of the shock loads re- 
sults in a grave problem for the designer of models and 
balances. An undesirable compromise is often neces- 
sary to meet the requirements for measuring small 
normal loads with great accuracy and, at the same time, 
meet the requirement of a balance and a model mount 
sufficiently strong to carry the large shock loads during 
the starting and stopping periods of the wind tunnel. 
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North American Aviation, Inc. 


EXPERIMENTAL TECHNIQUE 


To find a solution for this problem, a small research 
program was carried out in the 16- by 16-in. supersonic 
wind tunnel using sting-mounted models carried on a 
three-component internal balance. This balance meas- 
ures forward-and-aft normal loads and chord force. 
The power input to the strain gages of the balance (5 
volts, a.c.) was supplied by the same unit that ampli- 
fied the output of the gages so that it could be recorded 
with sufficient amplitude on an oscillograph recorder. 


Test RESULTS 


It was found that during the tunnel starting period 
the model was set in a violent periodic motion, a motion 
that failed to be damped out before the end of the run. 
The pulse of the passing tunnel shock evidently caused 
the model to vibrate in its natural frequencies. For the 
case of the models used in this test, the period of the 
movement in streamwise direction was of the order of 
300 cycles per sec., and the period of the movement in a 
direction perpendicular to the stream was of the order 
of 30 cycles per sec. In the first stage of the starting 
process, the model is subjected to a rapidly changing 
pressure distribution even before the tunnel shock 
reaches the test section, and the peak of the load caused 
by the passing shock is a function not only of the pres- 
sure difference across the shock but also of the attitude 
and direction of movement of the model at the instant 
the shock reaches the test section. 


For the same Mach Number and the same angle of 
attack, the recorded peak load for different runs may 
therefore vary within rather wide limits. It may be ex- 
pected that under these conditions the relations between 
peak shock loads, Mach Number, and angle of attack 
for a model do not show up as well-defined continuous 
curves unless a large number of runs is made and aver- 
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age peak loads determined. With these restrictions in 
mind, it may be stated that the peak shock loads in- 
crease considerably with Mach Number. For a cy- 
lindrical model with a conical tip, it was found that the 
peak shock loads are almost independent of angle of at- 
tack up to a = 8°. For airplane models it would seem 
that there should be a pronounced influence of a on the 
peak shock loads. 


The vibration of the model, excited in its natural fre- 
quencies, is the cause of a possible source of error even 
in the determination of the normal operating loads. In 
the regular wind-tunnel tests, the power input to the 
strain gages of the balance is 6 volts, d.c., and the re- 
cording apparatus consists of Leeds & Northrup speedo- 
maxes. The unsteady loads on the model result in 
rough traces on the recording instruments, which are not 
able to follow the rapid changes in the output of the 
strain gages. Averaging the deflection by visual esti- 
mate is by no means equivalent to the time integral of 
the output of the strain gages. This difficulty of re- 
cording the true load may easily be overcome by the 
use of narrow band filters, eliminating the basic 
cycles of 30 cycles per sec. and 300 cycles per 
sec. 


To minimize the mechanical effects of the shock loads 
on the balance and the sting-mounted model, it has been 
proposed to open the upstream valve in two steps dur- 
ing the starting period. Partly opening the upstream 
valve until the shock has passed the test section reduces 
the mass flow during the starting period and therefore 
the density of the air in the test section, resulting in 
lower shock loads on the model. After the shock has 
passed, the valve can be opened entirely to allow normal 
operation at the highest possible Reynolds Num- 
ber. 


The test results show that the shock loads can be re- 
duced materially by restriction of the opening of the 
upstream valve (Fig. 2). At higher Mach Numbers the 
effect is extremely pronounced. At lower Mach Num- 
bers the reduction of the starting loads is limited by the 
fact that the tunnel will not start if the channel up- 
stream of the nozzle throat is restricted. The peak loads 
at the lower Mach Numbers, however, are much smaller 
than the corresponding loads at the higher Mach Num- 
bers, and it is possible to keep the starting loads vir- 
tually a constant and equal to the loads at the lower end 
of the Mach Number range by proper adjustment of the 
upstream valve opening (Fig. 3). 
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CONCLUSIONS 


The success of this method for reduction of the start- 
ing loads depends on the ability to operate at a suffi- 
ciently low air density in the test section during the 
starting period. The stopping loads are of the same 
order of magnitude, and, if a long run is made at high 
Mach Number, the pressure in the vacuum sphere in- 
creases to an extent that may make the partial closing 
of the upstream valve ineffectual in reducing the stop- 
ping loads to the required level. A compromise in 
length of wind-tunnel run may be necessary to provide 
the proper load reduction during the stopping period. 


An Air-Powered Servo-Actuator 


RALPH KRESS* 
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> lew PAPER DESCRIBES a linear servo-actuator de- 
signed for afterburner variable nozzle actuation. 
Turbojet compressor discharge air is utilized as a source 
of energy for powering this new device. The maximum 
input signal force required is approximately 5 Ibs., while 
the output force can be as high as 10,000 Ibs. Pure 
servo action is achieved by means of integral self- 
contained hydraulic system. The actuator is designed 
to operate in an ambient temperature of 400°F. with- 
out cooling. Design details are presented, together 
with photographs and some performance data. Po- 
tential applications other than afterburner nozzle 
actuation are discussed. 

The design of any component for present-day high- 
speed jet aircraft presents many problems. Primarily, 
of course, the device must work; and, secondarily, it 
must work well. Once a device has proved that it 
works, the designer is faced with future changes and 
choices, all tending to improve it and its functional 
operation. 

A good example of this may be found in the design of 
an afterburner for a modern high-performance jet 
engine. 

Early work dealing with afterburners was primarily 
concerned with obtaining stable combustion and _per- 
formance. The development engineer's time was, 
therefore spent on the burner problem, and, because of 
this, early afterburners were as simple as possible to 
alleviate the high-temperature problems associated 
with near-stoichiometric burning. 

Nozzles for these afterburners were of the clamshell 
type and had only two positions, either fully open or 
fully closed. The required actuator was, therefore, 
adjustable to only two positions. 

The advent of the variable-thrust afterburner, with 
its fully variable-area nozzle, made necessary an 
actuator that was infinitely adjustable from fully open 
to fully closed and capable of locking at any point in 
this range. Greater power was a prime requisite of the 
fully variable actuator, because, unlike the balanced 
clamshell nozzle, the variable flap-type nozzles are 
aerodynamically unbalanced, and, in operating them, 
the actuator must overcome both friction and the in- 
ternal gas pressures acting on the nozzle flaps. 

Actuators in general can use any of a number of 
sources of power. In an airplane and on a jet engine, 
actuators are limited to four practical sources of energy. 
These are: electricity, hydraulic pressure, lubricating 
oil pressure, and pneumatic pressure. Each has its 
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advantages and disadvantages, none of these being 
ideal. 

An electrical actuator is a natural choice for an after- 
burner. Electrical Actuators have been made for 
many years in all shapes and sizes and for a variety of 
operating conditions. Electrical energy is_ readily 
available on all aircraft and is easy to control. Elec- 
trical actuators are easily designed into electronic con- 
trol systems. By necessity, however, the actuator 
must be placed near the variable nozzle, and, because of 
the high ambient temperature found in this area, the 
electrical actuator requires a complicated cooling means. 
The power requirements of flap-type nozzles are from 
3 hp. and up. This is probably the most serious 
argument against electrical actuators. Actuators of 
this power are not flyweights. Because aircraft de- 
signers are extremely weight conscious, the electrical 
actuator has been limited more or less to the balanced- 
type clamshell nozzle. 

Most modern aircraft are equipped with hydraulic 
systems and require a hydraulic pump on the engine. 
A few of the jet engines themselves are equipped with 
integral hydraulic systems, in addition to the aircraft 
system for air inlet screen and no-burning nozzle 
actuators. All jet engines are equipped with pressure 
lubricating systems. Any of these are sources of 
energy for afterburner nozzle actuation. Hydraulic 
systems are high-pressure systems and, therefore, can 
provide high actuating forces with small actuators of 
light weight. Actuators using lubricating oil pressure 
can produce limited forces because of the relatively low 
pressure available. The lightweight advantages of 
hydraulic systems make them attractive for nozzle 
actuation; however, they do have certain disad- 
Particular care must be used in all joints 
and packing design because of the fire hazard. All 
lines and devices subject to leakage must be kept clear of 
the hot jet afterburner surfaces. The high ambient 
operating temperature of the jet engine is a serious 
problem in the operation of many types of control 
valves used in conjunction with the hydraulic actuator. 
The hydraulic fluid itself could boil or decompose under 
high temperatures. With the new high-temperature 
hydraulic fluids, this problem may be alleviated. 


vantages. 


All gas-turbine engines possess a source of power 
which can be useful for driving auxiliaries. Relatively 
high-pressure air may be tapped off the compressor 
section of the engine and used as a source of power for 
accessories. Quite a bit of air may be used before 
serious loss of power is noted in the jet engine. Com- 
pressor discharge air is attractive as a power source for 
actuators for many reasons: 
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(1) The air is always available for use as long as the 
engine is running. 

(2) The exhaust air may be dumped almost anywhere 
and not do any harm. 

(3) Air constitutes a one-line system—that is, no 
reservoir or fluid return lines are necessary. 

(4) It is unaffected to any great extent by high 
temperature. 

(5) The design of packings and seals could be relatively 
simple, since leakage would introduce no safety prob- 
lems. 

(6) Air, being a compressible fluid, is a source of 
potential energy. It may therefore be used not only 
to transmit energy but also to store it. 

The disadvantages of the use of air, although serious, 
can be circumvented as follows: 

(1) The available compressor discharge pressure on 
most jet engines is relatively low in comparison to a 
standard hydraulic system. This available pressure is 
also a function of altitude and air speed. 

(2) The ability of air to compress and store energy is 
also a disadvantage. The fact that air compresses means 
that it acts similarly to a spring and, when used in 
actuating cylinders, results in springy or bouncing 
action of the piston. Positioning of the piston, as 
known in hydraulic servo cylinders, is extremely diffi- 
cult to accomplish. 


A method of stabilizing an air cylinder, which makes 
it fully positionable and in all respects makes it act like 
a hydraulic cylinder, has been worked out. This 
design incorporates an integral sealed self-contained 
hydraulic system within the actuator. An actuator of 
this type has been designed by Solar Aircraft Company 
and proved practicable. 


Fig. 1 is a diagrammatic sketch showing the basic 
operating principle of the actuator. It consists of an 
assembly of the following commonly understood com- 
ponents: 

(1) A pneumatic cylinder supplying the prime 
actuating force of the actuator. 

(2) A hydraulic cylinder functioning to limit the rate 
of the air cylinder and also to lock it. 

(3) A six-way variable valve that simultaneously 
meters air to the air cylinder and hydraulic fluid to and 
from the hydraulic cylinder. 

(4) A rack and pinion differential that computes the 
difference between the input signal and output and 
adjusts the metering valve accordingly. 

(5) A spring load fluid reservoir that allows for fluid 
expansion during operation and fluid leakage. 

The actual sequence of operations is as follows: 

(1) A control signal, consisting of a linear mechanical 
motion whose linear velocity is proportional to the 
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FIGURE 2 BREADBOARD ACTUATOR 


required actuator linear displacement, arrives at the 
actuator control valve. 


(2) The signal moves Rack “A”’ relative to fixed 
Rack ‘‘B,”’ thereby displacing spur gear and attached 
valve piston relative to valve body and actuating 
cylinder. 

(3) Piston valve admits high-pressure air to proper 
side of power piston and exhausts air on opposite side 
of piston. Piston valve also opens hydraulic line and 
allows variable restricted fluid flow from one side to 
opposite side of hydraulic locking piston. 

(4) Under air pressure differential, air piston, Rack 
“B,” gear and piston valve move until original relation- 
ship between valve piston and valve ports is restored. 
Hydraulic circuit also closes, locking hydraulic cylinder 
line preventing air cylinder overtravel and springy 
action due to compressibility of air. 

Before starting on the final design of the actuator, a 
breadboard model was made to prove the basic 
principles. Fig. 2 is a photograph of the completed 
breadboard actuator. The pneumatic section was 
completely separated from the hydraulic section 
in order to isolate any unforeseen conditions that 
might prevail in this preliminary study. The com- 
bined air and hydraulic valve was made up of three 
standard two-way plug valves linked together. Two 


of these acted as a four-way valve for the air cylinder, 
while the third controlled the hydraulic cylinder. The 
air cylinder and hydraulic cylinder were tied together 
with a quick-disconnect link, in order that the stability 
of the system might be checked both with, and without, 
the hydraulic damping circuit. The feedback circuit 
was handled by a linkage rather than a gear train and 
the input signal was entered at this linkage through the 
handle shown. The unit was loaded by means of a 
weight pulley and cable tied directly to the air cylinder. 

In testing the breadboard unit, it was discovered that 
the air system alone was relatively stable, the output 
positioning itself within three complete cycles. Much 
overshoot was noted on high input signals. After 
stabilizing, however, any change in load would im 
inediately make the system start to hunt, with gradual 
stabilization under the new load. Upon cutting in the 
hydraulic system, an immediate change n the operating 
conditions was noted. At high input signals, the 
system approached stabilization with almost no over 
shoot and with undetectable hunting. Changes in 
loading up to the limits of the hydraulic system pro 
duced no discernible changes in the position of the 
system. The recovery rate of the output at high input 
signals was noted to increase as the loading approached 
the capacity of the system. 

On the basis of the limited testing performed on the 
breadboard model, it was decided that the basic idea of 
the actuator was good and that it was feasible to make 
a full-scale working unit. Accordingly, design cal 
culations and preliminary layouts were initiated. 

Fig. 3 is a photograph of the finished final design 
actuator. The final specifications for this particular 
actuator were set by its application. In this case, 
it was to be used on an afterburner mounted off 
the afterburner skin. It was to be separated from 
the afterburner by a cooling shroud that left an 
ambient temperature in the aft engine cavity of 
about 400°F. Since it was desired to do the job with 
no additional cooling for the actuator, 400°F. was to be 
the actuator design ambient temperature. The deter- 
mining factor for the air cylinder’s size did not turn out 
to be the condition requiring the highest actuating 
force. The high-altitude operation determined the 
actual cylinder size because of the low compressor dis 
charge pressure available at this flight condition. 
Under the highest compressor discharge pressure avail 
able from the engine, this actuator could deliver 
approximately 10,500 lbs. of actuating force. 

The power section (Fig. 4) of the actuator consists of 
three air cylinders connected in series, having a common 
piston rod and outer barrel. This arrangement was 
decided upon in order to keep the outside diameter of 
the actuator to a minimum. Weightwise, it would 
probably have been more efficient to achieve the desired 
area with one piston, but the space requirements in the 
airplane were too critical to allow this. The outer 
barrel consists of a steel shell of 6.25 in. inside diameter. 
Stamped manifolds are welded to the shell to direct the 
air to the various chambers, and grooves are machined 
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in to accommodate assembly snap rings. The bore is 
hard chrome plated and honed to approximately a 5 
RMS finish. 

Pistons and separators are machined discs of 24 ST 
aluminum alloy. The separators contain silicone O- 
rings for sealing the chambers and are retained in the 
barrel by snap rings. The main piston rod passes 
through the separators and is backed up by an Inconel 
compression ring that keeps the sealing ring in contact 
with the piston rod. The pistons are retained on the 
piston rod by snap rings and are sealed at this point by 
a silicone O-ring. The piston ring was of carbon- 
graphite material and consists of three lap-jointed 
square cross-section segments. The piston ring is 
backed up by an Inconel compression ring that keeps 
it in contact with the cylinder walls. 

The end bells of the air cylinder are made of 24 ST 
aluminum alloy and are retained in the barrel by 
means of snap rings. The front end bell contains a self- 
aligning bearing and scraper ring for the piston rod. 
The bearing consists of a spherical section of carbon- 
graphite material with a close tolerance hole for the 
piston rod. The spherical section mates with two 
contoured bronze shoes, the whole assembly then being 
retained in the end bell by a snap ring. The aft end 
bell contains the passages and machined threads for 
attaching the hydraulic piston. 

The piston rod is made of 4130 steel with a ground 
finish on both the outside and inside. The inside is 


finished, because it acts as the cylinder for the integral 
hydraulic system. End bells are provided for this 
cylinder and are retained in place with snap rings. 
The hydraulic piston and end bells are made of 24 ST 
aluminum alloy, while the piston rods are chrome- 
plated 4130 steel. The piston rod is designed as the 
inlet and outlet passages for the hydraulic system and 
is carried back through the air cylinder end bells to the 
outside of the unit. Since the maximum operating 
pressure of the hydraulic system is approximately 3,500 
Ibs. per sq.in., backup rings are used with all O-rings 
and were made of Teflon plastic. 

The servo-valve assembly shown on Fig. 5 consists of 
the piston valve, the feedback mechanism, and the 
fluid reservoir. The valve body is an aluminum cast- 
ing of 356-T6 material. It is internally ported for both 
the oil and air circuits. Inserted in the body is a 
piston and sleeve assembly. These were made of AISI 
440 stainless steel hardened to approximately Rockwell 
C-58. The inside diameter of the sleeve is 1.25 in., and 
the length is approximately 8 in. The piston and 
sleeve were lapped together and contain no other seals 
between the various sections. Silicone O-rings are 
spaced along the outside of the sleeve to isolate the 
various circuits in going from the sleeve to the alumi- 
num housing. Satisfactory operation of this valve was 
not achieved initially but was attained after several 
changes in construction which were not taken into 
account on the first design. The first valve had O-ring 
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seals between the oil and air section, but preliminary 
tests showed the breakaway friction of the valve ex- 
ceeded the 5-lb. force set up as a design aim. The 
O-ring seals were removed and replaced by a lapped fit 
section with equalizing grooves cut into the outside 
diameter. Because of the air-oil balanced pressure 
design, which will be described later, little leakage was 
encountered with a great improvement in the valve 
actuating force. 

As higher actuating loads were studied, it was noted 
that the valve actuating force went up and was again 
excessive. Instrumentation showed the hydraulic 
pressure increased as the load increased, and it was 
suspected some sort of hydraulic lock was occurring in 
the valve. 

The first try at a cure involved increasing the di- 
ametral clearance between the piston and the sleeve. 
This only aggravated the condition and increased the 
actuating forces at a lower hydraulic pressure. The 
next step was to relieve the lands or surfaces of the pis- 
ton to diminish the contact area between the piston 
and the sleeve. This was accomplished in two stages 
and effectively decreased the actuating force to a 
reasonable value. The original land width was approxi- 
mately '/,in.; the final width was a strip at each edge 
of the land of approximately '/;9 in. 

The original valve design had equal port areas for 
hydraulic fluid passage to and from the locking cylinder. 
Consequently, severe cavitation was encountered on 
the suction side of the cylinder during high actuating 
velocities. Because of the design of the hydraulic 
section of the valve, however, the hydraulic fluid from 
each side of the cylinder always entered and left the 
valve by its own individual port. The improved valve 
was therefore made with increased area on the leaving 
or suction ports, thereby alleviating the cavitation 
problem. 

Connected to the valve piston is the spur gear of the 
differential. The two racks form the other two com- 
ponents of the differential, one of which is fastened to 
the piston rod to feed back the output position, while 
the other accepts the input signal from the input rod. 
In the actual design, two sets of racks and pinions are 


FIGURE 6- ACTUATOR TEST SETUP 
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used in order to balance the gear-tooth separating 
forces, thereby keeping the internal friction to a mini- 
mum. Since any play in the differential would act as 
error signals to the valve, spring-loaded split gears are 
used to eliminate backlash. The entire differential 
assembly is enclosed in a stamped aluminum housing for 
protection and support. 

Enclosed in the cast aluminum valve housing is the 
fluid reservoir. The piston of the reservoir is loaded by 
a 5-lb. spring and also by the air supply. This balances 
the air and oil sections of the valve so that the only 
pressure on the oil in the static condition is due to the 
spring, thereby practically eliminating leakage of oil 
when the actuator is pressurized, but not being used. 
Any loss of fluid past the various seals, however, is 
made up from the reservoir. The design of the 
actuator is such that any leakage that might occur is 
scavenged by exhaust air that can be dumped over 
board, eliminating any fire hazard. 

After completing the first prototype actuator, a test 
program for determining the actuator performance was 
initiated. In general, this was to gather information 
on response, time constants, and characteristics, as 
functions of operating flight conditions. 

Fig. 6 is a photograph of the test setup. The 
actuator is loaded by means of a hydraulic cylinder, the 
pressure of which is maintained by a controlled nitro- 
gen-loaded accumulator. The nitrogen is supplied from 
a commercial 1,500 Ibs. per sq.in. bottle. Input 
signals are applied by a motor-driven reduction unit. 
The low-speed rotational movement is changed into 
reciprocating movement by means of a crank and 
connecting rod arrangement. Changes in linear input 
velocity and Stroke are accomplished by changing the 
throw on the crank arm and the speed of the motor. 
Air is supplied to the actuator through a large surge 
tank to minimize pressure fluctuations. Input and 
output movements are recorded on a direct-reading 
oscillograph recorder. These movements are fed into 
the recorder by means of a slide wire potentiometer 
mounted on the input and output rods. 

In studying the performance of the actuator, a useful 
parameter was found to be the force ratio. This ratio 
is the simulated opposing force divided by the available 
actuator air force. An analysis of the flight operating 
conditions showed that the operating range of the 
actuator would be for a force ratio from approximately 
0.4 to 0.8. Fig. 7 is taken from the actual recorder 
data and gives a good insight into the operating 
characteristics of the actuator. In this case, the force 
ratio is 0.6, the air pressure 30 Ibs. per sq.in. gage, and 
the stroke approximately 3'/. in. The heavy line is 
the input trace, and the dotted line is the output trace. 
These traces are shown plotted against time. The out- 
put started to move about 0.04'sec. after the input and 
came to complete rest about 0;14 sec. after the input 
had stopped. Some input instability is noted on 
stopping. At any time, the output is. approximately 

2 in. behind the input. Smoothness of servo action 
may be noted by the parallelism of the input and output 
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PERFORMANCE CHARACTERISTICS— FIGURE 7 
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traces. The actuator velocity calculated from the 


traces is almost a constant 12.5 in. per sec. 


Fig. 8 is a plot of the maximum actuator speed against 
force ratio, and, as is to be expected, the highest speeds 
for extending actuator occur at the lowest force ratio 
where the actuator force dominates. 


For the retracting actuator condition, the reverse is 
true. Because of the design of the afterburner nozzle 
the loading on the actuator was in one direction. That 
is, when the actuator extended, the load opposed it; 
but, when the actuator retracted, the load helped it. 
This meant that the actuator stabilizing system would 
have to be overdesigned in order to withstand the shock 
loads of stopping both the actuator mechanism and the 
applied load from the afterburner nozzle. The actuator 
was, therefore, designed with full actuating force in 
extending condition and with one-third actuating force 
in the retracting condition. Since the power section 
of the actuator consisted of three air cylinders in series, 
this was easily accomplished by allowing two of the 
retracting sections to breathe atmospheric air during 
retraction. Actuator loading was such that, at certain 
operating conditions, a definite retracting force was 
required; one-third of the normal actuating force was 
adequate for this condition. 


Fig. 9 shows how the starting and stopping time lags 
between input signal and actual output movement 
vary with the force ratio. In this case, the extend- 


ing lags are greatest at the higher force ratio. This 
is aS expected, since the net force available for move- 
ment is least at this condition. 

In addition to the performance testing of the 
actuator, development work was done on seals and 
hydraulic fluids. Generally, this involved the 
immersion of seal materials in hydraulic fluids for 
extended periods of time at a fluid temperature of 
400°F. Periodic observations were made of the seal, 
volume, weight, softness, and elasticity. In addition, 
visual checks on both the fluids and seals were made. 
The final materials used were a silicone fluid as the 
hydraulic medium and a silicone rubber as the seal 
material. 
pounded to resist the leaching, swelling, and solvent 
action of the silicone fluid. Tests of the fluid on other 
parts of the actuator, including the Teflon backup rings, 
showed these combinations to be satisfactory. 

Today in the aircraft industry there is a definite trend 
toward pneumatically operated devices. This is 
primarily due to the vulnerability of the other opera- 
tional circuits and the associated dangers that go with 
using inflammable materials in a hot-gas plant. Most 
manufacturers believe that the future power-trans- 
mitting medium used in aircraft will be high-pressure 
air. Many functions of the airplane today are satis- 
factorily using pneumatics. One application, however, 
usually reverts to hydraulics or electricity. That 
application is in pure servo-boost devices. Aircraft 
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PERFORMANCE CGHARACTERISTICS— FIGURE 8 
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now, and in the immediate future, are being designed 
for supersonic flight, which entails tremendous forces, 
both on the airplane structure and its controls. The 
only possible way satisfactorily to operate the primary 
controls in these airplanes is by means of servo-boost 
systems. 

The working models of the actuator described in 
this paper have been designed for low-pressure opera- 
tion—i.e., jet-engine compressor discharge pressure. 
The size of this device is, therefore, rather large. 
Pneumatic systems are now being installed in aircraft 
with operating pressures of between 1,500 to 3,000 Ibs. 


per sq.in. This means that an actuator could be 
designed with a weight and size which would be directly 
comparable to a standard aircraft hydraulic actuator 
and probably much smaller than electric actuator of 
equivalent output. 

There are probably many other uses for which this 
actuator principle could be adapted, but it is not within 
the scope of this paper to go into the requirements 
of the servo units. It can only be hoped that, by 
describing this unique device, we may inspire others 
to ideas furthering the fields of hydraulics and 
pneumatics. 
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Problems and Results of Investigations on 
Cascade Flow 


By 
H. Schlichting 


Institute of Fluid Mechanics, Technical 
University of Braunschweig, Germany 


A summarizing report is given of the 
research work on the flow through cas- 
cades of airfoils, which has been conducted 
in recent years at the Institute of Fluid 
Mechanics at the Technical University 
of Braunschweig. The theoretical investi- 
gations led to a simple solution of the 
“Indirect Problem’ and the ‘Direct 
Problem” for the two-dimensional in- 
compressible frictionless flow through cas- 
cades. By an extensive computation of 
“Cascade Downwash Tables,”’ the amount 
of calculation for any special case has 
been reduced to such an extent that a 
systematic theoretical investigation of 
the cascade problem has become pos- 
sible. 

Two-dimensional viscous flow through 
cascades has been treated by applying 
boundary-layer theory, thus giving for 
the first time theoretical data for the loss 
coefficients. An extensive theoretical pro- 
gram, which aims to explore the relations 
between the geometric and aerodynamic 
parameters of cascades, including loss 
coefficients, has been started and partly 
completed. 

For the two-dimensional compressible 
flow through cascades at high subsonic 
velocities, a convenient method of com- 
putation has been given which is based on 
the Prandtl-Glauert rule. In this way, 
solution of the 
“Direct Problem” for incompressible flow 
has become applicable also to compressible 
subsonic flow. 


the above-mentioned 


The theoretical results have been 
checked by some systematic experiments 
on two-dimensional cascades. Special at- 
tention has been given to obtain two- 
dimensional flow by means of boundary 
slots at the walls and by applying suction. 
Pressure distributions, as well as loss co- 
effic‘ents, as obtained from experiments 
are in good agreement with theory. 
Furthermore, numerous experiments 


have been done with cylindrical axial- 
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flow cascades having various hub ratios 
and untwisted blades. These cascades 
were tested with axial inflow, thus giving 
a considerable swirl of the outflow. By 
comparison with tests on two-dimensional 
cascades with blades of the same profile, it 
has become evident that for cylindrical 
cascades the effects of radial divergence— 
i.e., the variation of the solidity ratio over 
the radius—on the pressure distribution 
over the blade and-on the local loss co- 
efficients are generally extremely small. 
Also, some research has been done on 
two-dimensional 


cascades with clear- 


ance. 


General Instability of Simply Supported 
Rectangular Plates 


By 
J. R. M. Radok 


Aeronautical Research Laboratories, 
Melbourne, Australia 


The problem of lateral bending of thin 
plates, stiffened by line reinforcements, 
is reduced to the limiting case of uniform 
plates under triangular loading, distrib- 
uted over a strip, when the width of the 
strip tends to zero. Using the basic 
solutions arising from this limiting process, 
the characteristic equations for the com- 
pressive buckling loads of rectangular 
plates, reinforced by stringers, by ribs, by 
distributed stringers, and by discrete 
ribs are deduced. In all these cases closed 
expressions in terms of elementary func- 
tions are obtained for arbitrary spacing 
of the reinforcing members, and it is 
shown that the case of discrete stringers 
and ribs cannot be solved in a similarly 
simple manner. 


Skin Friction in Slip Flow 


By 
S. A. Schaaf and F. S. Sherman 
University of California at Berkeley 
Skin-friction data in the slip flow régime 
are presented, covering the range: 0.008 < 
M/~/Re < 0.38; 34 < Re < 2,020 for 
25< M<3.8; 3 < Re < 500 for M ~ 0.2 
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Current Papers 
Accepted for JAS Publications 


Please do not order Preprints 

of these papers at this time. 
| See page 268 of December 
REVIEW for Preprints that are 


immediately available. 


and 0.6. The results are discussed in 
terms of the various relevant theories, 
and it is inferred that, in the neighbor- 
hood of Re = 1,000, the dominant effect 
is the interaction between boundary 
layer and external flow which increases 
the skin friction, but that, in the neighbor- 
hood of Re = 50, the dominant effect 
is that of slip that decreases the skin 
friction. 


Linearized Theory of the Oscillating Airfoil 
in Compressible Subsonic Flow 


By 
R. Tinman 


Technological University, Delft, 
Holland 


Extending previous work, a series ex- 
pression in Mathieu functions is given 
for the pressure distribution on an oscil- 
lating airfoil in two-dimensional subsonic 
flow. Using an identity between different 
solutions of the corresponding boundary 
value problem, it is shown that the re- 
sulting formula satisfies the reciprocity 
relations in nonstationary flow. 


The Bursting Speed of a Rotating Plastic Dise 


By 
H. J. Weiss and W. Prager 
Brown University - 


The paper presents an analysis of the 
stresses and strains in a fully plastic, 
rotating, annular disc that has initially 
uniform thickness and is made of a strain- 
hardening material. This analysis is 
based on Tresca’s yield condition and the 
associated flow rule and assumes that the 
elastic strains may be neglected in com- 
parison with the finite plastic strains that 
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SERVES IN 
NAV Y’S HUP-2 


This right angle drive is part of 
the control system for the fuel 
shut-off valve. ANGLgear is often 
the choice when compact design 
and high capacity are required. 
These qualities make it a favorite 
among designers—specified equip- 
ment in many aircraft. 


Model R-300 is rated at 1/3 hp 
at 1800 rpm— Model R-320 at 1 hp. 
Both models have hardened gears 
and ball bearings, are lubricated 
for life. Both are made with 1:1 
ratio and with 2-way or 3-way 
-shaft extensions. 


ANGL gears are described fully in 
the 1.A.S. Aeronautical Engineering 
Catalog. Refer to this publication 
for complete information, or write 
us direct. 


ACCESSORIES CORPORATION 


1414 Chestnut Avenue 
Hillside 5, New Jersey 


are considered. The bursting speed of 
the disc is expressed in the form of a defi- 
nite integral that the strain- 
hardening function of the material. In 
general, this integral must be evaluated 
numerically, but analytical evaluation is 
possible for certain strain-hardening func- 
tions. In particular, it is shown that, for 
strain-hardening, 


involves 


linear instability can 
occur only at the onset of plastic flow, 
whereas for logarithmic strain-hardening 
considerable 


plastic deformation of a 


stable character occur before the 
process of deformation becomes unstable 


at the bursting speed 


may 


Turbulent Boundary Layers in Adverse 
Pressure Gradients 


By 
Francis H. Clauser 
The Johns Hopkins University 


An experimental study has been made of 


turbulent boundary layers in adverse 
pressure gradients which were established 
in such a way that, for each layer, the 
profiles, when plotted in a set of universal 
coordinates, are of similar shape. A 
comparison is made with the corresponding 
set of laminar profiles. Results are pre- 
sented for the effects of Reynolds Number, 
pressure gradient, and roughness on skin 
friction. It is shown that boundary 
layers in moderately high adverse gradi- 
ents will not exhibit what is termed ‘“down- 
stream stability.” A comparison is made 
of the present experimental results with 
conventional methods of predicting the 
effect of pressure gradients on turbulent 
boundary layers, and it is shown that the 


agreement is poor 


Survey of Friction Coefficients, Recovery 
Factors, and Heat-Transfer Coefficients for 
Supersonic Flow 


By 
Joseph Kaye 
Massachusetts Institute of Technology 
A brief survey is presented of the prog- 
ress made in the last 4 years on theoretical 


and experimental 
efficients, 


work on friction co- 
heat- 
transfer coefficients for supersonic flow of 
air. 


recovery factors, and 


Attention Members! 


All members of the Institute are 
invited to submit material concerning 
their activities for publication in the 
“News of Members” columns of the 


Aeronautical Engineering Review. 


1954 


AVILA 
FEATHERWEIGHI 


STAINLESS STEEL 
TUBE 
ASSEMBLIES 


for 
SYNTHETIC 
OIL LINES 


The AVICA combination of aluminum 
| fittings with stainless steel flexible 
tubing, resistant to all synthetic oils 
used in aircraft systems, offers a 
large weight reduction over an all 
stainless steel unit, without 


performance loss. 


NO WELDING OR BRAZING 
used in end fitting attachment. 


SAVE WEIGHT and INCREASE 
PERFORMANCE on synthetic oil lines. 


We develop tube assemblies 
to meet your problems, 
however unusual. 


WRITE TO SPECIAL PROJECTS DEPT. A. W. 
FOR FURTHER INFORMATION 


AVILA CORPORATION 


P.O. BOX 1090 
PORTSMOUTH, RHODE ISLAND 
TEL. PORTSMOUTH 479 
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(Continued from page 23) 


peratures, by Professor Brull; nonsta- 
tionary aerodynamics, by Dr. L. Arnold, 
Arnold Associates; problems of aero- 
elasticity, by Dr. Arnold; what price 
speed, by Dr. K. S. M. Davidson, 
Stevens Institute of Technology; recent 
developments in the theory of turbu- 
lence, by Prof.G. Kovasznay, The Johns 
Hopkins University; new experimental 
results on turbulence in the supersonic 
range, by Professor Kovadsznay; struc- 
tural problems at high speeds, by Dr. R. 
V. Rhode, NACA; wing characteristics 
at high sreed, by K. Van Every, Douglas 
Aircraft Company, Inc.; and wing sta- 
bility at high speed, by Mr. Van Every. 

The Seminar’s closing meeting on 
September 24 featured a lecture by Dr. 
von Karman on “‘Combustion Problems.” 

A great number of Italian aeronautical 
scientists and many foreign experts took 
part in the Seminar. 


ASTIA Testing New 
Indexing System 


The Uniterm System of Coordinate 
Indexing, a new method of indexing and 
retrieving information, is now being 
subjected to a field-test program, ac- 
cording to a recent announcement by 
Leslie E. Neville, MIAS, Director, 
Armed Services Technical Information 
Agency, Department of Defense. De- 
veloped by Documentation Incorporated 
under ASTIA’s contractual sponsor- 
ship, this new system indicates not only 
saving of up to 90 per cent in present 
catalog space and up to 75 per cent in 
present cataloging time but also far 
more effectiveness in retrieving pertinent 
information. 

The Uniterm System, a step in the 
direction of information storage and re- 
trieval by machine methods, treats all 
words in the language as equal units. 
This automatically eliminates the vast 
number of word combinations contained 
in a language and thus restricts the size 
of the catalog. 

In operation, the information con 
tained in a collection of documents is 
analyzed into the simplest practical 
word units of information, thus giving 
rise to ‘‘Uniterm.”’ Each of these basic 
words is assigned a separate catalog 
card, and each document to be cata- 
loged is given a serial number. These 
serial numbers are posted on all cards 
headed by the Uniterms by which the 
documents have been analyzed. For 
example, suppose a searcher is looking 
for information on ‘“‘air-cooled aircraft 
guns.’’ Under this system, there is no 
need for him to search the indexing sys- 
tem for the six possible ways by which 
this information could be filed.  In- 
stead, he has only to select three Uni- 
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A discussion of the upper atmosphere was held at a meeting held in Boston on November 2-4 
at which representatives of Government scientific and engineering agencies were present. 
Seen in the above picture at the opening session are, from left to right: Dr. Harry Wexler, 


Chief, Scientific Services Division, U.S. W 


eather Bureau; Dr. Helmut Landsberg, Director, 


Geophysics Research Directorate, Air Force Cambridge Research Center; Capt. W. S. Diehl, 
USN (Ret.), HFIAS; Dr. W. G. Brombacher, FIAS, Chief, Mechanical Instruments Division, 
National Bureau of Standards; and Norman Sissenwine, Geophysics Research Directorate 
AF Cambridge Research Center. The purpose of this meeting, cosponsored by the A 

Cambridge Research Center and the U.S. Weather Bureau, was to discuss the possibility of ex- 
tending the present Standard Atmosphere from the 65,000-ft. level set in 1925. Today’s 
aircraft are pushing this limit, and the need exists to pool information on altitudes up to more 
than 100,000 ft. to allow safer flying for aircraft of the future. 


term cards each bearing one of the three 
subject words, and to compare the 
cards for any and all serial numbers that 
they might have in common. Once the 
searcher has noted these serial numbers, 
he knows precisely where all available 
information on “air-cooled aircraft guns”’ 
may be obtained. 

The Uniterm method makes it pos- 
sible to retrieve information either by 
machine or manual methods. A machine 
is currently under development which 
will permit random filing and retrieval 
of Uniterm cards for posting and search- 
ing. A completely aufomatic indexing 
machine is also in the process of being 
developed to present document num- 
bers in answer to reference questions 
typed out on the conventional type- 
writer keyboard. 


Air Flight Structures Study Center 
Established at Columbia 


University 


The Daniel and Florence Guggenheim 
Institute of Air Flight Structures has 
been established at Columbia Univer- 
sity’s Engineering Center and began 
operation on January 1 of this year. 
This new educational and research unit 
was provided for by a grant of $329,000 
from the Daniel and Florence Guggen- 
heim Foundation, of which Harry F. 
Guggenheim, IAS Honorary Member, 
Member, Benefactor, and Founder 
Member, is President. 

In the Guggenheim Foundation- 
Columbia University announcement of 
this new Institute, Mr. Guggenheim ex- 
plained that it has a fourfold purpose. 
The objectives are: (1) to train excep- 


tionally qualified graduate students in 
the comparatively new field of air flight 
structures; (2) to conduct research in 
aircraft structure and design, especially 
for supersonic flight; (3) to act as a na- 
tional clearing house for technical infor- 
mation in this field; and (4) to dissem- 
inate technical knowledge regarding 
air flight structures. 

The activities of the Institute are 
being carried out by Columbia’s De- 
partment of Civil Engineering, as well 
as by other appropriate segments of the 
university, working closely with Civil 
Engineering. An Advisory Board is 
being set up to assist in guiding the In- 
stitute’s activities. 


Douglas Engineers Honored 


C. R. Strang, AFIAS, Chief Project 
Engineer, and Harold Luskin, AFIAS, 
Assistant Chief of the Aerodynamics 
Section, Santa Monica Division, Doug- 
las Aircraft Company, Inc., were among 
those recently honored by the University 
of Michigan for their ‘outstanding 
achievements and contributions to the 
field of engineering.”’ 

Mr. Strang, a 1928 graduate of the 
University of Michigan, was cited for 
being “‘responsible for the structural in- 
tegrity of all recent Douglas aircraft.” 

In citing Mr. Luskin, the university 
stated that it was recognizing his ‘“‘pro- 
fessional leadership in the field of engi- 
neering.’’ Mr. Luskin is a 1942 graduate. 


Translations Pool Established 


The Special Libraries Association, in 
cooperation with the John Crerar 
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Library, Chicago, has announced a new 
translations service. It was established 
to meet the increasing need for informa- 
tion regarding existing translations and 
for the availability of inexpensive copies. 

Thirteen hundred translations, form- 
ing the nucleus of the Pool, have been 
deposited by the Association in the 
Crerar Library. As the usefulness of the 
Pool is directly proportionate to the 
number of translations available, con- 
tributions are solicited from Govern- 
ment agencies, technical societies, uni- 
versities, industries, and individuals. 
Contributions may be made by the de- 
posit of good copies of complete trans- 
lations. However, if no copies are avail- 
able for deposit, they may be loaned to 
the Crerar Library for a short time with 
permission to microfilm, or, if it is de- 
sired by the contributor, a 35-mm. micro- 
film may be deposited. Permission to 
lend or to reproduce in photocopy is a 
condition of deposit. 

Contributions and requests for in- 
formation regarding the availability of 
translations should be addressed as fol- 
lows: S.L.A. Translations Pool, John 
Crerar Library, 86 East Randolph St., 
Chicago 1, 

In view of the recent announcement 
by the National Science Foundation of 
the establishment of a center for holding 
and photoduplicating scientific transla- 
tions with particular emphasis on those 
in Russian, the S.L.A. Translations Pool 
is devoting itself to translations from 
languages other than Russian. Russian 
translations presently in the pool are to 
be transferred to the new center. 


AHS Milestone 


The American Helicopter Society an- 
nounced that during the week of Novem- 
ber 9 a milestone in the Society’s history 
was reached, when Capt. Howard B. 
Richardson, USA, became the one- 
thousandth AHS member. He was wel- 
comed into the national rotary-wing 
organization by AHS President Charles 
W. Lefever. 


Captain Richardson, a rotary-wing 
expert in the Army’s Transportation 
Corps, is now spending a year on duty at 
Piasecki Helicopter Corporation as part 
of the Army industrial training program. 
About 10 years ago, he completed para- 
troop training and some time later was a 
member of the first group of Infantry 
officers to be authorized to train as 
Amny aviators. He began his training 
as a helicopter pilot at Bell Aircraft 
School in March, 1947. 


Necrology 
John R. Stiles 


John Raymond Stiles, MIAS, died on 
October 22 at the Naval Hospital in San 
Diego, Calif. Military services were 
conducted at the Fort Rosecrans Na- 
tional Cemetery in San Diego on Oc- 
tober 27. 

Mr. Stiles was born in Paterson, N.J., 
on May 7, 1890. He attended high 
school in Springfield, Mass., for 4 years 
and Wesleyan University for | year. 

In 1925 and 1926, he was an aerial 
photographer for Aerial Photographic 
Service in Chicago, Ill. During the next 
12 years, he worked with Chicago 
Aeronautical Service, States Aircraft 
Corporation, Oklahoma Press, a U.S. 
Government Aviation Project in 
Chicago, and Payne Aircraft Corpora- 
tion. Between 1939 and 1941, he served 
as District Manager of Federal Schools, 
Inc. Since that time, he was a Tool 
Process Engineer with Goodyear Air- 
craft Corporation and an Area Engineer, 
Aircraft Division of Willys-Overland 
Motors, Inc. At the time of his death, 
he was with Rohr Aircraft Corporation 
as Liaison Engineer. 

Mr. Stiles, who held a commission in 
the Cavalry Reserve as a Major, is sur- 
vived by his widow, Mrs. Wilma 
Stiles. 


News of Members 


>» Dr. Leslie A. Bryan (M), Director, 
Institute of Aviation, University of 
Illinois, was awarded the Frank G. 
Brewer Trophy by President Eisen- 
hower at the Aero Club of Washing- 
ton’s Wright Memorial Day Dinner 
on December 17. Dr. Bryan was 
named the 1953 winner of the Brewer 
Trophy for his many contributions to 
the development of aviation education 
in the United States. 

p F. A. Cleveland (M), Group En- 
gineer, Preliminary Design Division, 


Lockheed Aircraft Corporation, has 
been named to head the Preliminary 
Design Division’s part in a preliminary 
design study on nuclear-powered air- 
craft for the Air Force. 

>» Bernard J. Driscoll (M), Associate 
Director, Advisory Group for Aero- 
nautical Research and Development, 
NATO, France, was awarded the 
USAF “Decoration for Exceptional 
Civil Service.’’ The award, pre- 
sented to him on September 7 during 
AGARD’S Fourth General Assembly, 


recognized his work as Executive 
Secretary of the USAF Scientific Ad- 
visory Board from 1949 to 1952. 


p Frederick C. Durant, III (AF), Con- 
sulting Engineer and President, 
American Rocket Society, was recently 
elected President of the International 
Astronautical Federation for 1953- 
1954. The federation is composed of 
rocket and space-travel societies of 13 
nations. 


> Guillermo Gonzalez Gomez (AM), 
Aeronautical Engineer, Engineering 
Office, San Carlos University, Guate- 
mala, delivered the address that 
closed San Carlos University’s cele- 
bration of the fiftieth anniversary of 
flight. This lecture, which was pre- 
sented on December 17 at the Insti- 
tuto Guatemalteco-Americano, a U.S. 
State Department Cultural Center, 
was on the subject, ‘The Wright 
Brothers and Their Contributions to 
the Aeronautical Sciences.”’ 


» The Honorable Carl Hinshaw (M), 
Member of Congress, U.S. House of 
Representatives, Washington, D.C., 
was awarded the 1953 Wright Broth- 
ers Memorial Trophy at the Aero 
Club of Washington’s Wright Me- 
morial Day Dinner on December 17. 
The presentation was made by Presi- 
dent Eisenhower. This trophy is 
presented annually to an American 
citizen for “‘significant public service 
of enduring value to aviation,’’ such 
service being in a civilian capacity. 
It is awarded for service over a period 
of years rather than for achievement in 
a specific year. In selecting Mr. 
Hinshaw as the 1953 recipient, the 
award committee felt that his many 
comments and speeches on the floor 
of the House have contributed greatly 
to a better understanding by the 
Government and the public of avia 
tion’s problems. 


>» J. H. Kindelberger (HF), Chairman, 
Board of Directors, North American 
Aviation, Inc., has been elected to the 
Board of Directors of the National 
Aeronautic Association. 


>» Charles A. Lindbergh (F) was 
honored at a banquet given in St. 
Louis on October 30 by the National 
Business Aircraft Association. The 
award was presented to him in 
absentia as the man who has contrib- 
uted most to the progress of aviation. 


> Paul J. Papanek (M), Eastern 
District Manager, Marquardt Air- 
craft Company, has been elected As- 
sistant Secretary of the company. 
Mr. Papanek remains at Dayton, 
Ohio, where he is in charge of Mar- 
quardt’s local office. 


> William A. Patterson (M), Presi- 
dent, United Air Lines, Inc., was re- 
cently elected to the Board of Direc- 
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| DEFENSE PRODUCTS of High Quality at Low Cost DELIVERED ON TIME 


€ 


SPECIAL BALL-GRINDING machine developed by 
AC for grinding a ball-shaped end on a shaft to 
very close tolerances and extremely fine finish. 


* 


OERLIKON PRODUCTION JIG BORING machine — using accurately SPECIAL TWO-SPINDLE Fellows Gears Generator 


ground spacers in two directions in the horizontal plane — performs cuts a flat spiral groove in squaring function gear 
high-precision toolroom quality work with semiskilled help. on one spindle while shaping teeth on the other. 


Machine Tools Worth Mill lons 


| Machine tools are the ‘good right arm” of American industry. 
At AC, there are batteries of the most modern precision tools 
devised by man. Practically every phase of the machine-tool 
| industry is represented in the more than 20,000 units that are 
part of AC’s facilities dedicated to both defense and civilian 

production. 


| The need to hold machined parts to extremely close toler- 
ances is a readily accepted fact at AC. For example, a thread 
grinder at AC turns out fine surface finish threads, some of 
which have a maximum tolerance of fifty-millionths-of-an- 
inch error from one thread to the next. 


Precision production is a byword at AC . . . and the same 
talents and tools that are now producing electro-mechanical 
devices for military needs might be readily applied to your 
defense-production problems. Why not investigate? 


AC is now producing —in volume — these complex, high- 
precision, electro-mechanical devices for the Armed Forces: 


e “A” Series Gun-Bomb-Rocket Sights 
e A-1A Bombing Navigational Computers 


Would you like employment offering travel 
and educational opportunities? We invite gradu- e T-38 Fire Control System for the Skysweeper 
ate electronic, mechanical, servo and field 
service engineers to write our Salary Personnel 
Department for booklet ‘You and Your Future.” 


AC SPARK PLUG DIVISION lemme) GENERAL MOTORS CORPORATION 


FLINT, MICHIGAN 
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Cloyce J. Tippett, MIAS, South American 
Regional Director, International Civil Avia- 
tion Organization, was recently awarded the 
Peruvian Flying Cross, First Class, for ‘‘dis- 
tinguished services in the field of international 
civil aviation." Mr. Tippett is the second 
civilian to receive this decoration, the 
highest award in Peruvian aviation. 


tors of Westinghouse Electric Cor- 
poration. 


p C. G. Peterson (M) retired on No- 
vember 1 as Chief Engineer, Railway 
Express Agency, Inc., a position that 
he had held since 1938. Before join- 
ing Railway Express in 1934, Mr. 
Peterson was associated with Wright 
Aeronautical Corporation as Assistant 
to the President, Ford Motor Com- 
pany’s Airplane Division as Sales 
Manager, and Martz Airline Com- 
pany as Vice-President and General 
Manager. 


p>» Theodore P. Wright (HF), Vice- 
President for Research, Cornell Uni- 
versity, has been appointed Chairman 
of the Board of Trustees of Associated 
Universities, Inc. Associated Uni- 
versities is comprised of a group of 
nine eastern universities that adminis- 
ter the Brookhaven National Labora- 
tory under contract with the Atomic 
Energy Commission. 


Members on the Move 


The purpose of this section is to provide 
information concerning the latest affilia- 
tions of IAS members. All members are 
therefore urged to notify the News Editor 
of changes as soon as they occur. 


Burnham Adams (AF), Manager 
Sales, Field Service and Contract Adminis- 
tration, Manufacturing Division, Pacific 
Airmotive Corporation. Formerly, Sales 
Manager, AiResearch Manufacturing 
Company, Division of The Garrett Cor- 
poration. 

Lieutenant Colonel Francis B. Carlson 
(M), Assistant Development Test Officer, 
4925th Test Group (ATOMIC), Air 
Force Special Weapons Center, Kirtland 
AFB, N.M. Formerly, Assistant Direc- 
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tor, Research and Development Division, 
Armed Forces Staff College, Norfolk, Va. 

David Cochran (M), General Manager, 
Aircraft Gas Turbine Development De- 
partment, Aircraft Gas Turbine Division, 
Evendale (Ohio) Plant, General Electric 
Company. Formerly, Manager—Labora- 
tories, Development Operation, Aircraft 
Gas Turbine Division, G-E 

Frank R. Cook (AF), Head, Research 
and Planning, Aeronautical Division, 
Minneapolis-Honeywell Regulator Com- 
pany. Formerly, Director, Aeronautical 


Engineering, Aeronautical Division, Min- 
neapolis-Honeywell 


Dr. George Gerard, AFIAS, has been ap- 
pointed Assistant Director, Research Divi- 
sion, College of Engineering, New York 
University. Dr. Gerard, who was formerly 
Assistant to the Director of the College of 
Engineering's Research Division, was awarded 
his Doctor of Engineering Science degree by 
N.Y.U. in 1950. He has been associated 
with the College of Engineering since 1947. 


Dean C. Smith, MIAS, who recently 
joined Lear, Incorporated, as Director of 
Customer Relations, has been elected a Vice- 
President of the company. Mr. Smith came 
to Lear from Hughes Aircraft Corporation 
where he was Director of Customer Relations 
since 1948. Prior to that time, he was 


Director of Development, Fairchild Engine 
and Airplane Corporation, and Director of 
Transport Avircraft, Curtiss-Wright§}Corpora- 
tion. 


JANUARY, 


Homer J. Wood, MIAS, has established 
his own business and is now Consulting 
Mechanical Engineer in the fields of turbo- 
machinery and high-speed mechanisms. Mr. 
Wood resigned on October 15 from his 
position as Assistant Chief Engineer, Aj- 
Research Manufacturing Company. He had 
been with AiResearch for over 10 years. 


Second Lieutenant Robert G. Dubinsky, 
USAF (TM), Project Officer, Headquar 
ters, Air Force Special Weapons Command, 
Kirtland AFB, N.M. Formerly, Stress 
Analyst, Thieblot Aircraft Corporation. 

James B. Edwards (AF), Project En 
gineer, Santa Monica Plant, Douglas Air 
craft Company, Inc. Formerly, Chief 
Engineer, Hiller Helicopters. 

Rune L. Evaldson (M), now with De 
partment of Mechanical and Industrial 
Engineering, University of Michigan 

George B. Gaston (AM), Sales Engineer, 
Creative Industries of Detroit. Formerly, 
Field Engineer, Pittsburgh Pipe Cleaner 
Company. 

Edward S. Geller (TM), Assistant Proj 
ect Engineer, Sperry Gyroscope Com 
pany, Division of The Sperry Corpora 
tion. Formerly, Aeronautical Research 
Scientist, Langley Aeronautical Labora 
tory, NACA 


N. E. Halaby (M), Adviser to Lau 
rence Rockefeller, New York. Formerly, 
Deputy to Assistant Secretary of Defens« 
(International Security Affairs), Office of 
the Secretary of Defense, Washington, 
D.C 


Meir Hanin (TM), with Department of 
Aeronautical Engineering, Technion—Is 
rael Institute of Technology, Haifa, Israel 
Formerly, Graduate School of Aeronauti 
cal Engineering, Cornell University 

Second Lieutenant Robert H. Hansen, 
USAF (TM), now Aeronautical Engineer, 
Modifications, Plans and Design Section, 
Hq., 6520th Maintenance and Supply 
Group, Laurence G. Hanscom Field, Mass 

Lieutenant Martin H. Harris, USAF 
(TM), Development Directorate, Head 
quarters, Air Force Special Weapons 
Center, Kirtland AFB, N.M. Formerly, 
Test Engineer, Wright Aeronautical Divi 
sion, Curtiss-Wright Corporation. 

Dr. Harvard L. Hull (AF), Vice-Presi 
dent and General Manager, Research and 
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.~ED AND PRECISION GROUND PARTS 


At Allied’s Plant 3 in Hiilsdale, A ir 
Michigan, aircraft engine parts such as [Po Ww 
those illustrated are being produced in high volume. It 


ER 


is significant that Allied is a preferred source for such parts 


. + past experience having proved that here the most exacting 
specifications for close tolerances, fine surface finish and care- 
fully controlled heat treatment will be met exactly. other ALLIED PRODUCTS 


In industries other than aircraft where hardened and precision 
ground parts are required in substantial volumes, Allied is SPECIAL COLD FORGED PARTS ° 
also a primary supplier. To meet your present or future needs STANDARD CAP SCREWS e SHEET 
for such parts, Allied has the well-organized facilities and 
proven ability to produce them quickly, economically and in 
strict adherence to your specifications. We'll be glad to re- ALLITE (ZINC ALLOY) AND 
ceive your part prints for quotation. PLASTIC © R-B INTERCHANGEABLE 


PUNCHES AND DIES 


ALLIED PRODUCTS CORPORATION 


DEPT. D-16 » 12655 BURT ROAD « DETROIT 23, MICH. 


PLANT 1 PLANT 2 PLANT 3 PLANT 4 
Detroit, Mich. Detroit, Mich. Hillsdale, Mich. Hillsdale, Mich. 
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the 


RAY OQ? N 


3SP 


ANOTHER EXAMPLE OF 


PIONEERING... 


The introduction of the 3SP type Waterman 
RAYONIC cathode ray tube was greeted with 
great enthusiasm. Its unique applications have 
since more than justified that enthusiasm. From 
a mechanical standpoint alone, this acceptance 
has been based upon the fact that two 3SP cathode 
tay tubes occupy the same space as a single 3 
inch round tube—a feature which makes the tube 
an outstanding performer in multi-trace work. 
Up to ten tubes have been mounted across a 
standard relay rack panel without crowding. The 


low deflection factors of the 3SP have still further 
widened its use in single cathode ray tube video 
devices. The choice of screen is optional and avail- 
able in P1, P2, P7 and P11 phosphors. We are 
authorized to supply the 3SP1 with JAN stamping. 
Let the 3SP type Waterman RAYONIC cathode 
ray tubes add their new concept of compactness 
to your own equipment. 


SIZE: 3SP TECHNICAL DATA 
TYPICAL OPERATING CONDITIONS 
—28.5 to —67.5 —58 to —135 Volts 
DEFLECTION FACTOR IN VOLTS/INCH 
73 to 99 146 to 198 
52 to 70 104 to 140 


WATERMAN PRODUCTS CO., INC. 
PHILADELPHIA 25, PA. WATERMAN PRODUCTS INCLUDE 


35P1&3JP7 JAN RAYONIC CR TUBES 
33P2 & 3JP11 RAYONIC CR TUBES 
3MP7 & 3MP11 RAYONIC CR TUBES 
SRP1, 2, 7, 11 RAYONIC CR TUBES 
3XP1, 2, 7,11 RAYONIC CR TUBES 
POCKETSCOPES PULSESCOPES 
RAKSCOPES 


A Other Associated Equipment 
WATERMAN PRODUCTS 
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Development Division, Capehart-Farns- 
worth Company, Division of International 
Telephone and Telegraph Corporation 
Formerly, Director, Remote Control En 
gineering Division, Argonne National 
Laboratory 

Miss Rosalyn E. Hyde (M), Test and 
Development Engineer, Missile Division, 
Chrysler Corporation. Formerly, Stress 
Analyst, New York City Engineering 
Office, Republic Aviation Corporation 

Edward C. Klein (TM), now Design 
Engineer, Aeronca Manufacturing Corp. 

Ellis Lapin (AF), Assistant Supervisor 
Aerodynamics for Research, Santa Monica 
Division, Douglas Aircraft Company, Inc 
Formerly, Aerodynamicist, Santa Monica 
Division, Douglas. 

Harold Luskin (AF), Assistant Chief, 
Aerodynamics Section, Engineering De 
partment, Santa Monica Division, Doug- 
las Aircraft Company, Inc. Formerly, 
Assistant Supervisor—Aerodynamics for 
Research, Santa Monica Div., Douglas 

J. S. Parker (M), General Manager, 
Small Aircraft Engine Department, and 
Acting General Manager, Aircraft Ac 
cessory Turbine Department, Aircraft 
Gas Turbine Division, River Works Plant, 
General Electric Company, West Lynn, 
Mass. Formerly, Manager, Facilities and 
Idaho Operations, Aircraft Nuclear Pro- 
pulsion Project, G-E. 

Commander Louis G. Pooler (M), Test 
Department, U.S. Naval Ordnance Test 
Station, Inyokern, China Lake, Calif 
Formerly, Aeroballistics Department, 
Naval Ordnance Laboratory, White Oak, 
Silver Spring, Md. 

S. Radhakrishnan (TM), Graduate 
Student and Research Assistant, Depart- 
ment of Aeronautical Engineering, New 
York University. Formerly, Student, 
College of Aeronautics, Cranfield, England 

James C. Ray (M), Associate Engineer, 
Applied Physics Laboratory, The Johns 
Hopkins University. Formerly, Layout 
Draftsman, Piasecki Helicopter Corpora 
tion. 

Charles M. Schoenberg (TM), Associate 
Engineer, Missiles Division, Aerodynamics 
Group, Santa Monica Plant, Douglas Air 
craft Company, Inc. Formerly, Dynamics 
Engineer, Consolidated Vultee Aircraft 
Corporation. 

John F. Scott (M), Engineering De 
signer “‘A,’’ Ryan Aeronautical Company 
Formerly, Supervisor de Engenharia, 
Confort Air S/A, Brazil. 

Robert Solverson (TM), now Research 
Engineer, Santa Monica Plant, Douglas 
Aircraft Company, Inc. 

John Ross Stainton (AM), General Sales 
Manager, British Overseas Airways Cor 
poration Formerly, Manager, North 
America, B.O.A.C. 

Edward N. Townsend, Jr. (M), Works 
Manager, Lockheed Aircraft Service-In 
ternational, New York International Air 
port, L.I., N.Y. Formerly, Superintend 
ent, Supply and Controls, L.A.S.I., N.Y 
International Airport. 

John Wolansky (TM), Design Engineer, 
Willoughby Plant, Thompson Products, 
Inc. Formerly, Aeronautical Engineer, 
Wright-Patterson AFB, Ohio. 
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IAS NEWS 


Corporate Member News 


e Aerojet-General Corporation, Subsid- 
iary of The General Tire & Rubber 
Company. . .William E. Zisch was re- 
cently elected Vice-President of Aerojet. 
Mr. Zisch, who is a member of the cor- 
poration’s Board of Directors, was for- 
merly General Manager. 


e AiResearch Manufacturing Company, 
Division of The Garrett Corporation. . .A 
$56,000 fund has been established at 
California Institute of Technology for 
the support of teaching and research in 
the history of science. As a result, a 
general course in the history of science and 
a research project in the history of flight 
under pressurized conditions are being 
instituted at CalTech. 

e Allis-Chalmers Manufacturing Com- 
pany. . .A 72-year-old Harvey, IIl., firm, 
The Buda Company, was taken over by 
Allis-Chalmers on November 1. It is 
being operated as ‘‘The Buda Company, a 
Division of Allis-Chalmers’’ and is con- 
tinuing its manufacture, distribution, and 
servicing of all items in its regular line of 
products. 

e Aviation Engineering Division, Avien- 
Knickerbocker, Inc. . . .By redesigning, 
miniaturizing, and repackaging the three- 
unit capacitance-type aircraft fuel-gaging 
system into a two-unit system, AVIEN 
was able to reduce the number of parts by 
158 and connections by eight. The two- 
unit system has 70 parts and six connec- 
tions; the three-unit system has 228 parts 
and 14 connections. Tests of the two- 
unit system, introduced last June, have 
reportedly shown that considerable savings 


in installation and maintenance costs 
can be expected of the two-unit system. 

@ Beech Aircraft Corporation. . .Campos 
Rueda and Sons, Inc., of Manila, P.I., 
was appointed a distributor for Beech 
in the Philippine Island area. 

e@ Bendix Aviation Corporation, Eclipse- 
Pioneer Division. . . The Alaskan Aircraft 
Equipment Supply Company, of Anchor- 
age, has been appointed a distributor for 
Eclipse-Pioneer’s commercial aircraft prod- 
ucts. . 

@ Bendix Aviation Corporation, Pacific 
Division. . .A new engineering building is 
now under construction to accommodate 
the expansion of the Pacific Division’s 
Airborne and Hydraulic Engineering 
departments. This is the fourth building 
to be built since 1948 to take care of the 
division’s growth. 

@ Boeing Airplane Company and The 
Cessna Aircraft Company. . .On July 16, 
Cessna’s XL-19B powered by a Boeing 
XT50-1 turboprop engine was flown to 
an altitude of 37,063 ft. over Wichita, Kan. 
This flight has been officially approved by 
by Fédération Aéronautique Interna- 
tionale as a new world’s light-plane alti- 
tude record in its weight category. The 
former record was 30,203 ft. set in January 
of 1951 over Miami, Fla., in a Piper Super 
Cub. 

e@ Chance Vought Aircraft Division, United 
Aircraft Corporation. . .The construction of 
a low-speed wind tunnel for use in Chance 
Vought’s jet aircraft and guided-missile 
program was scheduled to begin late last 


Nacelle Fire Sensing Elements, manufactured by Walter Kidde & Company, Inc., had their 
first commercial installation on the DC-7's purchased from Douglas Aircraft Company, Inc., 
by American Airlines, Inc. This system, which gives an immediate warning of fire in zones one, 
two, or three of any nacelle, is made up of a wirelike element that is connected through a test 
relay to a monitoring control unit. This unit provides the power for the system and the elec- 
tronic circuit for actuating audible and/or visible alarms, which are located on the pilot's 
instrument panel. The test relay in the circuit provides for preflight and in-flight testing. A 
Kidde carbon-dioxide fire-extinguishing system for zones two and three of each nacalle com- 
plements the detection system. 


SMALL CARBON DIOXIDE SYSTEM 
FOR TAIL HEATER 


TO FORWARD CARGO SPACE 
TO AFT CARGO SPACE 


CARBON DIOXIDE PIPING AND 
SENSING ELEMENT TO 
NACELLE NOT VISIBLE 


TO CABIN HEATER COMPARTMENT 
TO HYDRAULIC ACCESSORY 


HIGH PRESSURE OXYGEN 
STORAGE BOTTLES 


COMPARTMENT 
PORTABLE 
CARBON DIOXIDE 71 


SMALL CARBON DIOXIDE SYSTEM 
FOR CABIN COMPARTMENT HEATER 


PORTABLE WATER 
FIRE EXTINGUISHERS 


j 2 = 
SIX 15-LB. CYLINDERS 
OF CARBON DIOXIDE 


| 

NACELLE FIRE ALARM 
INDICATOR COMPRESSED AIR BOTTLE 
FOR EMERGENCY BRAKING 


CONTINUOUS WIRE FIRE SENSING ELEMENT 
coeces PIPING FOR CARBON DIOXIDE 
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year and to take nearly a year to complete. 
This tunnel, which will cost approximately 
$1,000,000, will produce speeds ranging up 
to 200 m.p.h. When completed, it will be 
used in place of those facilities that the 
company has been using throughout the 
United States. The wind-tunnel building 
will have an overall size of 60 by 150 ft. 
and will house a 1,500-hp. electric motor 
turning a 20-ft. propeller. Test models 
will be mounted on three points in a 
chamber measuring 7 ft. high by 10 ft. 
wide. Attitude of the model and tunnel 
speed will be remotely controlled from a 
console in the control room. Actual high- 
speed wind-tunnel work will continue at 
various high-speed tunnels such as the ones 
at United Aircraft Corporation in East 
Hartford, Conn., and Cornell Aeronautical 
Laboratory, Inc. 


©@ Consolidated Vultee Aircraft Corpora- 
tion. . .The Convair F-102, a delta-wing 
supersonic all-weather fighter, made its 
first flight on October 24 at Edwards AFB 
Calif. The single-place F-102 is powered 
by the Pratt & Whitney J-57 turbojet 
engine.... Robert F. Windfohr, who re- 
cently served as President of Texas Mid- 
Continental Oil and Gas Association, has 
been elected to Convair’s Board of Direc- 
tors. 


© Douglas Aircraft Company, Inc... .An- 
other British-held speed record, this one for 
the 100-km. closed circuit, was returned to 
the United States on October 16. On that 
date, Douglas Test Pilot Robert O. Rahn 
flew a Douglas-Navy F4D Skyray around 
the closed course at 728.110 m.p.h. This 
topped the 709.2 m.p.h. set on September 
19 by a British Hawker Hunter jet fighter. 
The plane used to set this new 100-km. 
closed-circuit speed record was the same 
one that brought another British-held 
record, for the 3-km. straightaway dash, 
back to this country on last October 3. 
For details of the October 3 record flight, 
consult the Douglas item in last month’s 
Corporate Member News. 


e Fletcher Aviation Corporation. . .Basic 
patents covering ‘‘jet cooling’? and muf- 
fling systems have been purchased from 
Otto C. Koppen, FIAS, Professor, Aero- 
nautics, Massachusetts Institute of Tech- 
nology. In addition to the basic concept 
of augmenter cooling, the Koppen patent 
also covers a muffling system in which a 
perforated liner is inserted within an aug- 
menter tube, and fiber glass is packed be- 
tween them. New mufflers based on the 
Koppen patent are now in production at 
Fletcher as an accessory item for the ‘‘jet 
cooling’ kit for Continental-powered 
Navions. The new “jet whisper’ muffler 
accessory is available with all new Fletcher 
‘Jet cooling” kits. 


e Flight Refueling, Ine. . . .It was an- 
nounced recently that the corporation is 
moving to Baltimore, Md., where it will 
be located adjacent to Friendship Inter- 
national Airport. Initial facilities to be 
built at Friendship International Airport 
will include approximately 70,000 sq.ft. 
of office and manufacturing space. The 
nucleus of Flight Refueling’s engineering 
staff was expected to move from Danbury 
and to be established in Baltimore some- 
time last month. 
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New Whittaker Power Boost Master Brake Cylinder 


~~ 


» ~ 


CANT! 


The increasing weight and high landing speeds 
of modern fighters and fighter-bombers make 
power braking a problem. But the use of a 
full power brake system requires the incorpo- 
ration of an auxiliary emergency system. The 
additional brake valves, accumulator, reser- 


A power bo osted m aste , voir, means of pressurization and means to 
indicate that such system is functioning, all 
j ini add up to a considerable weight penalty. 

cyl nd € r, com bi nin E th e€ The Whittaker power boosted master cylin- 

: der combines two independent systems in one 

ease of p ower b ra ki n £ unit, giving the pilot power brakes and emer- 

7 gency brakes at a weight increase only slightly 

an d th e d S p en d a b I | ity over that of a master cylinder alone. In the 

. event of hydraulic loss or failure, a pilot’s in- 

Oo f a mas t er cy | in d er. stant reaction is to increase the pedal pressure 

and this act alone puts the emergency unit 
Results...‘‘two-system in operation. He stops! 

‘ ® . Model illustrated above is 2/3 actual size. Weight 

safety in on e un is 1.85 It typical Gnd 


can be modified to secure required pressure and 

volume ratios. Ask us to demonstrate its operation 

ong advantages. Write today for Design Bulletin 


Wahitlaker 


FIELD ENGINEERING OFFICES: NEW YORK © BALTIMORE © INDIANAPOLIS © WICHITA @ SEATTLE 


WM. R. WHITTAKER CO., LTD. 
915 N. CITRUS AVE. * LOS ANGELES 38, CALIFORNIA 
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e General Electric Company. . .A new 
flight control system, designated the FC5, 
has been developed as a result of the 
joint cooperation of G-E, USAF, aircraft 
industry, and the USN Bureau of Aero- 
nautics. Designed to meet the high-per 
formance supersonic characteristics of air 
craft scheduled for production beginning 
in 1955, the new system is said to be 35 
per cent lighter and 25 per cent smaller 
than previous flight control systems. 
According to the company, the FC5 is a 
fundamental system concept designed to 
function as a single-axis stabilization sys 
tem, as well as a fully automatic relief 
and maneuvering system. As a single 
axis stabilization system, it is made up of 
three basic units: a rate gyro, an amplifier, 
and an actuator. As a fully automatic 
relief and maneuvering system, it is de 
signed to perform stabilization in all three 
axes of pitch, roll, and yaw, in addition 
to functioning as a relief autopilot and as 
an integral part of an aircraft weapons 
system, Five operating departments 
were recently established within the com 
pany’s Aircraft Gas Turbine Division 


The five new departments and _ their 
general managers are: Jet Engine De- 
partment, George FE. Fouch; Aircraft 


Gas Turbine Development Department, 
David Cochran, MIAS; Evendale Operat 
ing Department, Bertram W. Mahoney; 
Small Aircraft Engine Department, Jack 
S. Parker, MIAS; and Aircraft Accessory 
Turbine Department, with W. C. O'Con- 
nell as General Manager. The Jet 
Engine, Aircraft Gas Turbine Develop- 
ment, and Evendale Operating depart- 
ments are headquartered at the G-E 
Evendale plant near Cincinnati. The 
Small Aircraft Engine and Aircraft Ac 
cessory Turbine departments have their 


headquarters at the company’s River 
Works Plant at West Lynn, Mass. 
e Hamilton Standard Division, United 


Aircraft Corporation. . .Two additions 
that will increase the factory area by some 
60,000 sq.ft. are now under construction. 
They are scheduled for completion next 
summer. 


e Lear, Incorporated. . .According to a 
company release, linear movement of 
loads up to 125 lbs. by a unit utilizing 
load sensitivity is now possible through a 
small lightweight actuator being produced 
by Lear. This unit, identified as the 
Model 396 Series Linear Actuator, weighs 
1.75 lbs. and requires as little as 2.375 by 
3.75 by 5.25 in. of space. Speed of opera- 
tion, varying with the gear ratio and the 
motor utilized, ranges from 1.4 in. per 
sec. at 7-lb. loads to 0.045 in. per sec. at 
85-lb. loads, with the smallest motor 
available; and from 2.35 to 0.12 in. per 
sec. at the maximum 125-lb. load, with the 
most powerful motor available. It is 
said to be capable of driving an opposing 
load of 125 Ibs. through as much as 19.5 in. 
of travel....A Lear Aircraft Service Divi- 
sion was recently formed with Arthur W. 
Cruse as General Manager of the divi- 
sion. Headquartered at Santa Monica, 
Calif., Mr. Cruse will direct all the activi- 
ties of the Lear Grand Rapids Hangar 
Division, Santa Monica Hangar Divi- 
sion, and L-5 Autopilot Division. 


7\ 


The U.S. Air Force disclosed on November 12 that the J-57 turbojet engine, now being 
produced in quantity by Pratt & Whitney Aircraft Division of United Aircraft Corporation, is 


officially rated in the 10,000-Ib. thrust class. 


In commenting upon this announcement, a 


company spokesman said that ‘‘the engine is the first in aviation history to achieve a five-figure 


power rating.” 


This axial-flow engine, shown here from the front and right side, was so de- 


signed by Pratt & Whitney to incorporate an arrangement of dual compressors in line to give 


the engine ‘‘a high compression ratio and an unusual fuel economy.” 


Among the aircraft 


powered by the J-57 are the Boeing B-52 Stratofortress, the North American F-100 Super 


Sabre, and the Convair F-102. 
Navy aircraft. 


Marquardt Aircraft Company. . .Paul J. 
Papanek, MIAS, has been elected to the 
post of Assistant Secretary of Marquardt. 
This assignment is in addition to Mr. 
Papanek’s duties as Eastern District 
Manager of the company. 


@ McDonnell Aircraft Corporation. . .The 
last twin-jet Banshee fighter, one of the 
F2H-4 ‘‘all-weather’’ series, was deliv- 
ered to the Navy in a brief ceremony at 
McDonnell on October 30. The orders 
now on hand at McDonnell are largely 
for the Navy's F3H-1 Demon, a single- 
jet carrier-based fighter, and the USAF'’s 
F-101 Voodoo, twin-jet swept-wing 
fighter. 


Minneapolis-Honeywell Regulator 
Company. . .A_ thimble-size transistor, 
which has been developed in the com- 
pany’s research laboratories, has an out- 
put of 20 watts. This, it is said, is 100 
times as powerful as present commer- 
cially available types and enables Minne- 
apolis-Honeywell’s newly developed transis- 
tor “to do things heretofore impossible 
with transistors, such as the operation of 
motors, valves, relays and other equip- 
ment.’’...The company's Aeronautical 
Division has established a wintertime jet 
aircraft flight center at the Tucson (Ariz. ) 
Municipal Airport to ensure uninter- 
rupted work during the winter months. 
Flying activities are being continued at 
the company’s main operations center in 
Minneapolis during the winter months for 
aircraft other than jets. This move is the 
Aeronautical Division's second decen- 
tralization, the other one being the guided- 
missile center at Dallas, Tex. 

e@ North American Aviation, Inc. . . .The 
first production model of the F-100 Super 
Sabre rolled off the Los Angeles plant’s 
assembly line on October 20. The wings 
of the F-100 are sweptback 45° and have a 
span of 36 ft. The ship has an overall 


This engine is also slated to power the McDonnell F-101 and 


length of 45 ft. and an overall height of 14 
ft. Its service ceiling is above 50,000 ft., 
and its combat radius is more than 500 
nautical miles. The prototype, the YF- 
100, made its first flight on May 25, 1953. 
e@ Piasecki Helicopter Corporation. . .The 
Air Force’s new helicopter, the YH-16 
Transporter, made its first flight on Octo- 
ber 18. This flight, which lasted for 12 
min., climaxed 6 weeks of ground testing. 
© Pratt & Whitney Aircraft Division, 
United Aircraft Corporation. . .A 50-ton 
metal altitude chamber, 46 ft. long and 12 
ft. in diameter, was recently added to the 
jet-testing equipment at the Andrew Will- 
goos Turbine Laboratory. This chamber, 
which will be used to test full-scale turbo- 
jet and ram-jet engines, as well as their 
major components under altitude condi- 
tions, has been installed in one of three new 
test cells now under construction and 
scheduled for completion in mid-1954. 
Another chamber, identical with the first, 
is to be delivered for installation in one 
of the laboratory’s other new test cells. 

J. B. Rea Company, Inc... .A new plant 
at 1723 Cloverfield Blvd., Santa Monica, 
Calif., was occupied by the company on 
October 19. This new brick-and-con- 
crete structure, which contains 22,000 
sq.ft. of floor space, houses business and 
executive offices, and engineering depart- 
ment, laboratories, a large model shop, 
and equipment for manufacturing. 


e Republic Aviation Corporation. . .A 
31,500-sq.ft. building located at 447 
Broadway, Hicksville, L.I., N.Y., has 
been leased by Republic for 5 years. It 
will be used as a tool shop. 

e@ Solar Aircraft Company. . .A booklet 
describing two new types of gas-turbine- 
driven generator sets is now available from 
Solar’s Gas Turbine Contracts Depart- 
ment in San Diego. These units, one 
rated 14 kw. a.c./d.c. and the other rated 


| 
— 
| 
| 
as 
Ke 
a 
O- 
ne 
r- 
to 
all 
n- 
ne 
ly 
ne 
n- 
re 
it 
tht 
rd 
nd 
on 
in 
| 
| 
i 


72 AERONAUTICAL ENGINEERING REVIEW 


14 kw. d.c., are powered by the Solar 
Mars gas-turbine engine. and were de- 
veloped primarily for aircraft auxiliary- 
power uses....An 8-page booklet entitled 
Ducting Systems for Aircraft has been 
published by Solar. This booklet on 
pneumatic systems includes tables show- 
ing uses of compressed air on turbine-pro- 
pelled aircraft; requirements of pueu- 
matic systems, and a check list for specify- 
ing ducting. Also included are photos of 
typical ducting assemblies and material 
covering the design, fabrication, and test- 
ing problems of ducting installations. 


e Standard Oil Company (Indiana). . .A 
research laboratory, now being con- 
structed at Seymour, Ind., by the USAF 
for work on guided-missile and rocket pro- 


pellants, will be operated by Standard of 
Indiana. 


e@ The H. I. Thompson Fiber Glass Com- 
pany. . .William E. Winterhalter has been 
elected Vice-President and General Man 
ager of Thompson. Mr. Winterhalter was 
formerly Vice-President and Sales Man 
ager of Owens-Corning Fiberglas Corpora 
tion’s Pacific Coast Division. 


Westinghouse Electric Corporation. . 

D.c. aircraft motors for booster pumps, 
now being built by Westinghouse, measure 
5.25 in. in diameter, weigh 37.25 Ibs., 
and deliver 3.75 hp. at 42,000 ft. These 
fan-cooled motors with aluminum-wool 
flame suppressors and radio-noise filters 
are said to be able to drive booster pumps 
for the hydraulically operated controls of 
large military aircraft A new. con- 
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stant-current reference for a Magamp 
regulator for narrow-speed-range aircraft 
alternators has been developed by West 
inghouse. A magnetic amplifier and en 
tirely a static device, the reference is made 
up of magnetic devices, a dry-plate recti 
fier, and similar static components. It 
occupies a volume of about 24 cu.in....A 
16-page summary of equipment available 
for use in the electronics industry is now 
available. This booklet, B-6093, includes 
descriptions, applications, and operating 
ranges for such equipment as surge com 
parison testers, portable balancers and 
vibrographs, magnetic amplifiers, transis 
tors, capacitors, relays, etc... .William A 
Patterson has been elected to the 
Westinghouse Board of Directors. Mr 
Patterson is President of United Air Lines, 
Inc. 


Meet Your Section Chairman 


Douglas Andreoli, Assistant Project 
Engineer with Chance Vought Aircraft 
Division of United Aircraft Corporation, 
was born in Ayr, 
Scotland, on No- 
vember 15, 1917. 
He attended Scot- 
tish secondary 
schools — namely, 
the Ayr Academy 
from 1924 to 1934 
and the Strathal- 
lan Academy from 
1934 to 1936. In 1936, he matriculated 
at the de Havilland Aeronautical Engi- 
neering College where he majored in De- 
sign (Aircraft), Design (Aero-Engines), 
and Applied Mathematics. He was 
graduated from de Havilland with an 
Engineering Diploma in 1939. He then 
gained an Associate Fellowship in the 
Royal Aeronautical Society. 

Between 1937 and 1940, he was a 
member of the Royal Air Force's Auxil- 
iary Air Force Squadron. However, in 
1940, he was transferred to the Royal 
Navy and by 1946—the year of his dis- 
charge—had risen to the rank of Lieu- 
tenant Commander (a) RNVR. (He 
is a Service Pilot and Engineering 
Pilot.) 

His 6 vears in the Royal Navy were 
definitely eventful. His first assign- 
ment was aboard the H.M.S. “Ark 


Douglas Andreoli 


Texas Section 


Royal” as Air Engineering Officer. 
Eighteen months later, this ship was 
torpedoed and sunk in the Mediterranean 
some 35 miles out of Gibraltar. Mr. 
Andreoli says that on this occasion he 
‘didn't even get his feet wet.’’ Some 
months later, he was serving on the 
H.M.S. ‘‘Audacity”’ as Air Engineering 
Officer, Staff, Admiral, Commanding 
Force ‘‘H,”’ when she was hit by four 
torpedoes and sunk in heavy seas. Dur 
ing the hour that he was in water, the 
temperature of which was about 30°, he 
swallowed a considerable amount of 
salt water. mixed with fuel oil. This 
resulted in his being hospitalized for 
approximately | month 

After recovering from the effects of 
submersion and fuel oil, he was sent to 
Washington, D.C., and assigned to the 
British Embassy and British Air Com 
mission. For the next 2-year period, he 
did liaison work with the U.S. Navy and 
aircraft manufacturers. It was during 
this time that he met and married an 
American girl, Betty Lyons, whom he had 
to leave behind when he was assigned to 
the Directorate of Aircraft Maintenance 
and Repair, Admiralty, London. Dur- 
ing this London tour of duty, he wound 
up too close to an exploding V-1 German 
missile and once again found himself 
hospitalized, this time with severe in 
ternal and head injuries 


In due time, Mr. Andreoli recovered 
from the injuries inflicted by the ex 
ploding missile and was given experi 
mental work to conduct on the British 
Firebrand airplane. He was ultimately 
sent to Ceylon where he served as As 
sistant Director of the Naval Aircraft 
and Repair Yard at Trincomalee. In 
his last assignment before his discharge, 
he was attached to the Naval Occupa 
tion Forces in Singapore, Federated 
Malay States. 


In 1946, he emigrated to the United 
States and was at last able to join his 
wife. In August of that year, they 
moved to Texas where he began his 
present association with Chance Vought 
Starting there as a Flight Test Liaison 
Engineer, he was successively given the 
positions of Development Engineer, 
Assistant to the F7U-1 Project Engineer, 
Acting Assistant Project Engineer on 
the F7U-3, Assistant Project Engineer 
on the F7U-3, and Assistant Project 
Engineer on the A2U-1. 

Mr. Andreoli, who became an Ameri 
can citizen in March of 1952, enjoys 
horseback riding and a good game of golf 
or bridge. He and his wife and their 
three daughters—Phyllis Mary, aged 9, 
Allison Patricia, aged 5'/s, and Jac 
quelyn Marvis, aged 1 
Rochelle Drive in Dallas. 
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EXPLODED VIEW 


Ask about maintenance cost sav- 
ings you can enjoy by using Lord 
Core Renewal Service on Dyna- 
focal Suspensions. 


you PROFIT 
IN PAYLOAD/ 
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MR-36M DYNAFOCAL 
ENGINE MOUNTING 


FOR R-2800 C ENGINES 


THIS new Lord Dynafocal Mounting is interchangeable as to vibra- 
tion characteristics and physical dimensions with any mounting now 
in use on Convair 240 and 340, Douglas DC 6 Series, Martin 404 
and Military Aircraft using R-2800c engines. The Lord MR36M is 
stronger than any mounting of previous design. Its light weight saves 
up to 16 pounds per engine, depending on the type of mounting sys- 
tem now used. This new Lord Dynafocal can replace your present 
heavy mountings without any rework whatever. 

The Lord MR36M Mounting is approved by CAA, USAF and 
Navy Bureau of Aeronautics. The reduced weight on 2 and 4 engine 
aircraft enables you to realize an immediate profit in additional pay- 
load. For complete details you are invited to write direct or refer to 
the field offices listed below. 


BURBANK, CALIF. DALLAS, TEXAS PHILADELPHIA 7, PA. DAYTON 2, OHIO 

233 South Third St 313 Fidelity Union 725 Widener Building 410 West First Street 
Life Building 

DETROIT 2, MICH. NEW YORK 16, N. Y. CHICAGO 11, ILL. CLEVELAND 15, OHIO 

311 Curtis Building 280 Madison Avenue 520 N. Michigan Ave 811 Hanna Building 


LORD MANUFACTURING COMPANY »* ERIE, PA. 
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IAS Sections 


Atlanta Section 
Edith Hall Lively, Secretary 


The October 6 meeting was held in 
the Georgia Tech Dining Hall, with 
Chairman George K. Williams presiding. 
The officers of last year were com- 
mended for their good work in the 
interests of the Institute, new members 
were welcomed into the Section, and the 
Committee Chairmen for the new term 
were introduced. The question of a 
possible Graduate Degree Program 
under the auspices of Georgia Institute 
of Technology, which had been intro- 
duced at the previous meeting, was dis- 
cussed further. It was decided to table 
it until the next quarter. 


Ex-Chairman George Baughman in- 
troduced the speaker of the evening, 
W. R. Rhoades, Military Research 
Development Liaison Engineer, Lock- 
heed Aircraft Corporation, who is 
stationed in Washington, D.C. Mr. 
Rhoades’s theme was ‘“‘Weapons System 
Concept of Aircraft Design, Manu- 
facturing, and Procurement.” 


Mr. Rhoades prefaced his talk with 
recent quotations from military, 
scientific, and political authorities which 
demonstrated the necessity of faster 
development of battle-ready air-borne 
weapons. Costly lessons of World War 
II and the Korean operation resulted 
from the lack of long-range planning and 
technical development required to 
ensure combat readiness and technical 
superiority of our aircraft. 

A progressive attack on the problem 
began during the latter part of World 
War II and became known as ‘‘Weapons 
System Design.” It assumes that the 
aircraft is simply one of a group of 
several components, each of which must 
be designed as an integral part of a 
complete system. Such a system nor 
mally consists of the weapons, equip- 
ment, aircraft, and crew, together with 
the ground-based facilities and personnel 
required for the sustained performance 
of the mission. 

While the aircraft industry recognized 
the Weapons System to be good, it has 
been rather slow in exploiting its 
advantages. Contributing reasons 
stemmed from uncertain and drastically 
reduced procurement at the end of 
World War II, lack of understanding by 
some of the military, dissolution of many 
outstanding man-power teams at the 
end of the war, and vacillating national 
policies with regard to strategic arma- 
ment and defense policies. In addition 
some segments of the aircraft industry 
have been reluctant to assume the new 
responsibilities that the Weapons 
System would bring. 


Regardless of the deterrents, a 
number of companies have activated 
departments whose job is to design 
Weapons Systems. The complexity of 
the missions, the multiplicity of possible 
agents of accomplishment, and the long 
manufacturing lead times further divide 
the System approach into ‘‘Operations 
Research” and “Long-Range Develop 
ment Planning.”’ 

“Operations Research’ provides a 
quantitative basis for the selection of the 
optimum weapons systems required to 
perform particular mission. 
“Long-Range Planning’’ ensures that 
combat-ready weapons systems are 
made available to the operating com 
mands at the time and in the quantity 
needed. 

The Weapons System designer has a 
much more complex and _ difficult 
problem than the design of one of the 
major components, since his design 
must deliver the optimum in integrated 
weapons from a complex and diversified 
selection of major components. 
Erroneous decisions at this time may 
cost millions in dollars and years in 
time. 

In spite of these difficulties, pro 
cedures are evolving which are yielding 
results. Briefly stated, they are as 
follows: 


(1) Determine the need for an 
“Operations Research” study. Become 
thoroughly conversant with the 
problems of the operating command, 
selecting only those problems for which 
there is real need. 

(2) State the problem. Careful 
definition of the objectives and scope of 
the study prior to beginning actual work 
is essential. 

(3) Collect basic data. Collect and 
compile data describing the important 
physical characteristics, performance, 
and capabilities of the weapons, equip 
ment, power plant, and other compo- 
nents and subsystems which merit con- 
sideration in the study, together with a 
prediction of their development trends. 

(4) Determine the characteristics of 
the opponents. Study all available in- 
telligence data concerning enemy char- 
acteristics and capabilities. 

(5) Determine the measures of effec- 
tiveness. Set up mathematical models 
that clearly detine the relationships be 
tween the various factors in the prob 
lem. Determine the sensitivity of the 
result to variations in each perimeter. 

(6) Synthesize the spectrum of possible 
solutions. Formulate families of weap- 
ons systems by combining the various 
components and subsystems in all pos 
sible ways. 

(7) Evaluate and compare. Using 
the measures of effectiveness, determine 


JANUARY, 


1954 


the index of efficiency for each possible 
solution in carrying out the required 
strategies and tactics. 

After the “Operations Research"’ is 
completed, the following steps are taken 
(1) re-evaluation of requirements by 
the military; (2) assignment of the 
development to a single prime contractor 
wherever possible; and (3) careful con 
trol of the development by all concerned 

The meeting was concluded with the 
showing of Shell Oil Company’s motion 
picture, The History of the Helicohter 


Baltimore Section 
R. W. Sanford, Secretary 


The forty-fifth meeting of the Balti- 
more Section was held in Maryland 
Hall at The Johns Hopkins University 
on October 8 at 8:30 p.m. There were 
approximately 100 members and guests 
present. 

The speaker was Brig. Gen. Floyd B 
Wood, Deputy for Development, Air 
Research and Development Command, 
Baltimore, Md. His subject was ‘Re 
search and Development as a Factor in 
Military Strength.” 

General Wood opened his talk with a 
history of weapons, starting with the 
cave man and progressing through the 
Air Force’s experience with World 
War II aircraft. The moral of this 
discussion was to the effect that no spe 
cific weapon can be developed beyond a 
certain stage. After each weapon has 
reached its limit, it must be supplanted 
by another weapon or new techniques 
Generally speaking, these new weapons 
and techniques can only be made availa 
ble by an increase in basic knowledge; 
hence, the importance of research and 
development. 

General Wood next considered the 
problem of how the Air Force decides 
what weapons to build. In this con 
nection, he pointed out that it is neces 
sary to know who and where we expect 
to fight and what equipment the po 
tential enemy possesses. Since weapon 
techniques cannot exceed our basic 
know-how, it is essential to evaluate 
each proposed weapon in the light ot 
available technical knowledge and how 
this knowledge can be applied. If a 
weapons system cannot be made prac 
tical without development of new tech 
niques, additional research must be 
accomplished before the Air Force will 
undertake its development. Weapons 
problems are assigned to the Research 
and Development Command by Head 
quarters USAF. The Research and 
Develo; ment Command in turn takes 
these problems to industry and science 
for solution. Proposed solutions are 
evaluated in terns of the promise of effec 
tiveness shown and the economics as 
sociated with development and utiliza 
tion. After evaluation, a development 
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series 5001 - internal type 
for bore diameters from: .250 — 1.456 in. 


series 5101 - external type 
for shaft diameters from: .188 — 1.438 in. 


bowed WALDES TRUARC RETAINING RINGS 


Take up end-play resiliently, damp vibrations and oscillations. 
Bent like a bow out of plane at horizontal center line. The 
bowed Truarc ring acts in axial direction like a floating spring 
without losing its tight grip against the bottom of the groove. 

Maximum resilient end-play take-up: .015” to .020” 
depending on size of ring. 


Thousands of manufacturers have already found that 
Truarc Retaining Rings cut production costs and speed 
assembly by simplifying product design. But that’s not all. 

Waldes Truarc engineers have extended the use of 
retaining rings by developing rings that perform addi- 
tional functions while acting as retaining shoulders. Those 


SEND FOR NEW CATALOG > 
WALDES 


REG.U.S. PAT. OFF. 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 
WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE FOLLOWING 
©.8. PATENTS: 2.302.047; 2.302.948; 2.416.052; 2.420.921; 2.420.341; 2.439.785; 2.441.046; 2.455.165: 
2.493.380; 2,483,383; 2,487,802; 2.407.803; 2.491.306; 2,509,081 AND OTHER PATENTS PENDING. 


WALDES TRUARC is much more than a better way to hold parts together 


series 5002 - internal type 


for bore diameters from: 1 — 10 in. 


series 5102 - external type 
for shaft diameters from: 1 — 10 in. 


beveled WALDES TRUARC RETAINING RINGS 


Take up end-play rigidly. When the ring is contracted (or 
expanded), the tapered edge acts like a wedge moving 
deeper into the groove and shifting in an axial direction 
until the ring abuts the machine part. 

Maximum end-play take-up, depending on ring size: 
internal types, .005” to .043”; external types, .005” to .040”. 


shown here take up end-play, compensate for wear and 
varying manufacturing tolerances. 

No matter what your problem, there's a Waldes Tru- 
arc Ring designed specifically to solve it. Send us your 
drawings, your questions—Waldes Truarc engineers will 
work with you, at no obligation. 

Waldes Kohinoor, Inc., 47-16 Austel Place, L. 1. C. 1, N. Y. 


| 

Please send me the new Waldes Truarc Retaining Ring | 

catalog. AE-O16 | 

| 

Title ore 

| Company | 

| 
Business Address 

City. Zone State 
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ENGINEERI? 


tie-up your. 
executives \ 


There’s an easy solution... 
Today’s executives are turning to Bell helicopters 
to avoid surface traffic jams and save valuable 
hours in traveling from factory-to-factory, office-to- 
factory, factory-to-airport and for safe and quick trips 


to nearby communities. 


One company estimated that executive time lost in 
just traveling from factory to airport reached $1,000 a day. 
A Bell helicopter not only can save that important time 


but also doubles as an all-around aerial messenger, hustling 


high priority mail and material from facility to facility. 
Port of New York Authority cut travel time for 
executive and engineering personnel from two hours on 


the ground to 20 minutes with a 3-place Bell helicopter; 


a New Jersey utility company developed a helicopter 

shuttle run between widely scattered installations; and an 

East Coast executive uses a helicopter exclusively for 

business trips in a radius of 100 miles of his headquarters. 
Its low initial investment, simplified maintenance 

and economical operating cost—plus built-in safety and 


efficiency —makes the Bell helicopter a practical form 
of transportation for the busy executive. 

The Bell Model 47 helicopter has been thoroughly 
proven by more than a million hours of operation 
in the United States and 30 foreign countries. It is a 
product of the world’s largest manufacturer of 


commercial helicopters—Bell Aircraft. 
Write for complete details: 


B E LL CORPORATION 


Texas Division, P. O. Box 482, Fort Worth 1, Texas 
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plan for new weapons is drawn up and 
is then presented to Headquarters USAF 
for approval. 

The development plan must be com 
plete, balanced, integrated, and timely 
It contains a general design and develop 
ment specification that is turned over to 
industry for execution. In carrying out 
the development job, the Air Force 
may or may not assume responsibility 
for subsystems that are a part of the 
major weapons system. In any case 
military advice and assistance required 
for the development will be made avail 
able to industry by the Air 
wherever possible. 

General Wood concluded his discus 
sion with a statement of requirements 
for military superiority over the long 
pull. The first requirement is a ‘‘forc« 
in being.” We must have military 
personnel and equipment available for 
retaliation against any attack. How 
ever, it is impossible to anticipate com 
pletely the direction and magnitude ol 
potential attacks, and thus it is eco 
nomically impossible to prepare for all 
contingencies. A balanced force, there 
fore, is one that will deter the enemy by 
a knowledge of certain retribution 
rather than a dollar-for-dollar division 
between Army, Navy, and Air Force 
facilities. The second requirement is 
production capacity. Tools must be 
available, as well as engineering organi 
zations. A strong basic and applied 
development program must be practiced 
in peacetime. It was emphasized that 
this does not mean quantity production 
of today’s weapons inasmuch as they 
are continually becoming obsolete. 

Following General Wood’s talk, an 
interesting movie was shown depicting 
the Air Force’s part in atom bombing 
tests in Nevada. 


Force 


Buffalo Section 
George Melrose, Vice-Chairman 


The following persons were elected to 
office: Chairman, William Champney 
Vice-Chairman, George Melrose; Sec 
retary, Alison Arnold; and Treasurer, 
Robert Goldin. The Advisory Board is 
composed of Richard Frost, Richard 
Koegler, Alexander Krivetsky, and Dex 
ter Rosen. Dr. E. T. Welmers is the 
Representative to the Nominating Com 
mittee for Area Councilor. 


Chicago Section 
Leland W. Sims, Secretary 


On Wednesday, November 4, the 
Chicago Section met at the Globe Cor 
poration, Aircraft Division, in Joliet 
Ill. At 6:30 p.m., a Globe-sponsored 
buffet supper was served to 172 members 
and After dinner, several 
groups who had not previously visited 


guests. 
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the plant were conducted on a tour of the 
where radio-controlled target 
drones are produced for the U.S. Navy. 


shops 


At 8:00 p.m., the group assembled for 
the meeting and was called to order by 
Alfred F. Stott, Chairman. Mr. Stott 
then introduced Dr. Harold V. Haw- 
kins, Director of Engineering of the 
Aircraft Division, who welcomed all to 
the Globe plant. Dr. Hawkins then 
introduced W. S. McAdoo, General 
Manager, Aircraft Division, who wel 
comed all as guests of the Globe Cor 
poration. 

Chairman Stott then introduced 
Charles L. Bonnette, Vice-Chairman of 
the Section and Chairman of the Pro 
gram Committee who described the 
evening's program and introduced the 
speakers. Three speakers collaborated 
on the general subject of “Chicago Area 
Defense,’ each describing one activity 
of the three cooperating branches of 
air defense. 

Lieutenant Colonel Donald F. Arm 
strong, Illinois State Ground Observer 
Corps Coordinator, described generally 
the air-defense organization, which con 
sists of the Ground Observer Corps, 
Chicago Filter Center, Air Defense 
Control Center, and the Anti-Aircraft 
Units. Colonel Armstrong graphically 
illustrated the alerting of the various 
branches of air defense by the approach 
of a hypothetical enemy bomber. The 
need for civilian ground observers was 
also stressed for detection of planes fly- 
ing below 5,000 ft. Colonel Armstrong 
described in detail the function of the 
Air Defense Control Center and the key 
point air raid warning network that 
protects large industrial and populated 
areas. 

Major General E. Hallas, Director, 
Operations and Training Section, 4706 
Defense Wing, O’Hare Field, was then 
introduced and described the active air 
defense showing the function of the in- 
terceptor squadrons in contacting un 
known aircraft and the manner in which 
pilots are alerted for this mission. Ma- 
jor Hallas described the general organi- 
zation of the Air Defense Command and 
the various regional boundaries. 


Lieutenant Colonel Lee H. Burnham, 
Operations Officer, 45th Brigade, Anti- 
Aircraft Artillery, Fort Sheridan, was 
then introduced to explain the function 
of the antiaircraft artillery in the air- 
defense organization. Colonel Burn- 
ham gave a brief history of the develop- 
ment of the Army Air Defense, which 
was organized in 1950. He traced the 
growth of this branch from the early 
Harbor Defense and Coast Artillery 
to the present Air Defense Corps. 
Colonel Burnham described in detail 
the organization and function of an anti- 
aircraft unit and the manner in which it 
is coordinated with the other air-defense 
branches. 


IAS NEWS 


The program was concluded by a film 
entitled Air Defense, which showed the 
participation of a civilian ground ob- 
server in the detection of an enemy 
bomber. 

Chairman Stott closed the meeting 
with the reminder of the next meeting 
on December 17 at the Sheraton Hotel. 

This December 17 meeting com- 
memorated the Fiftieth Anniversary of 
Powered Flight. 


Dayton Section 
W. Donald Dodd, Jr., Secretary 


The fall season was opened with a 
successful dinner meeting held at Cor- 
del’s Supper Club on October 29. The 
program included the installation of the 
new officers and presentation of “‘past- 
chairman keys’’ to William S. Barden 
(1953) and to Lt. Col. Floyd Sweet 
(1952). As Colonel Sweet, now sta- 
tioned at the Pentagon, was unable to 
attend the meeting, his key was sent to 
him. 

The speaker was Brig. Gen. W. A. 
Garland, Commander, Air Technical 
Intelligence Center, Wright-Patterson 
AFB, Ohio. His subject was ‘The 
Flying Exhibit and Display of the So- 
ciety of British Aircraft Constructors 
at Farnborough, England.’ General 
Garland showed movies and slides which 
he took at the air show and thus gave the 
local members an excellent review of the 
latest British aircraft. An interesting 
discussion followed the talk. 


Hagerstown Section 
George W. Westphal, Secretary 


The 1953-1954 series of meetings of 
the Hagerstown Section was opened with 
a dinner meeting on September 23 at 
the American Legion Club. The num- 
ber of members and guests present to- 
taled 48. Officers installed for the 
coming year were: Chairman, R. A. 
Darby; Vice-Chairman, T. H. Beck; 
Secretary-Treasurer, G. W. Westphal; 
Advisory Council, H. C. Billings, J. A. 
Clopper, R. W. Lessard, E. E. Morton, 
and R. H. Ziegenfuss; and Representa- 
tive to Area Nominating Committee, 
R. D. Gilson. 

Mr. Billings opened the meeting and 
expressed his appreciation to the retiring 
officers for their cooperation during the 
preceding year; to the Program Com- 
mittee for their scheduling of a fine 
series of programs; to the Membership 
Committee whose efforts increased the 
total Section membership during the 
vear by approximately 50 per cent; 
to the Nominating Committee; to 
those committees and individuals who 
participated in banquet arrangements; 
and to all others who worked to make the 
vear a successful one. 
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Henry Weisenberger gave a report 
of the preceding year’s activities and a 
financial statement for the Section. 

In the unavoidable absence of most of 
the newly elected officers, Mr. Gilson 
spoke on their behalf in accepting the 
responsibilities as officers of the section 
for the coming year. 

Mr. Billings introduced the speaker 
for the evening, Dr. Karl Cohen, Vice- 
President of Walter Kidde Nuclear 
Laboratories. Dr. Cohen spoke on the 
subject of “The Atom and the Air- 
plane.”’ His topic covered only those 
aspects that were of an unclassified 
nature. He gave a brief résumé of the 
development of the laboratory with 
which he is associated. He discussed 
some of the aspects of the atom and hy- 
drogen bombs and compared the energy 
levels of hydrogen and uranium reac- 
tions. He also gave a comparative 
analysis of these energies with those of 
commonly used combustible fuels on a 
relative basis per unit of energy. Dr. 
Cohen discussed some of the problems 
involved in the use of a nuclear power 
plant for aircraft, one of the greatest of 
which is the extremely large ratio of 
power-plant installation weight to air- 
plane gross weight. Much of this ex- 
cessive weight results from the shielding 
required to protect passengers and crew. 

The talk was concluded with a ques- 
tion-and-answer session. 
p> The October 12 meeting was held in 
the Packet Room of the Terrace Res- 
taurant in Hagerstown, Md. Chair- 
man R. A. Darby presided. Twenty- 
three members and guests were present. 

Mr. Billings gave a report on the plans 
for the November meeting. It wes 
voted unanimously to hold this meeting 
at the Hotel Alexander in Hagerstown. 

Mr. Darby announced the appoint- 
ment of the following committee chair- 
men: Program Committee, R. E. Eisi- 
minger, Jr., and Membership Commit- 
tee, J. A. Neilson, Jr. 

Mr. Lessard introduced the speaker 
for the evening, J. A. Shortal, Chief, 
Pilotless Aircraft Research Division, 
NACA, Langley Field, Va. 

Mr. Shortal outlined some of the ac- 
tivities at Langley Field in a most in- 
teresting and informative talk, which 
was illustrated by motion pictures and 
slides covering some Wallop’s Island ac- 
tivities on rocket-propelled model test- 
ing. He discussed some of the prob- 
lems, the use of various types of tele- 
metering equipment, and some of the 
results of the testing activities. The 
talk was concluded with an interesting 
question-and-answer session. 


Los Angeles Section 
Harold S. Fischer, Secretary 


Lester Lees, Assistant Professor, 
California Institute of Technology, ad- 
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dressed the Specialist Meeting of Octo 
ber 8 on “Recent Research on Viscous 
Effects at Hypersonic Speeds.’ He 
presented experimental data showing 
that the extreme build-up of viscous 
layers in hypersonic flow changes the 
effective body shape and induces pres 
sure changes. 

> On October 15, the monthly dinner 
meeting had as its feature a panel dis 
cussion on the general subject of auto 
matic controls in aircraft. The panel 
consisted of: Dr. C. Stark Draper, 
Professor and Head, Department of 
Aeronautical Engineering, and Director 
Instrumentation Laboratory, Massachu- 
setts Institute of Technology; Ben O. 
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Howard, Aviation Consultant and En 
gineering Test Pilot; Dr. Arthur L. 
Klein, Associate Professor, California 
Institute of Technology, and Consult 
ant, Douglas Aircraft Company, Inc.; 
John R. Moore, Assistant Director, 
Electromechanical Engineering Depart 
ment, North American Aviation, Inc., 
and Visiting Associate 

partment of Engineering 
California at Los 
Shank, Head, Radar 

Hughes Aircraft Company; 
B. Rea, President, J. B 
Inc.; 


Professor, De 
University of 
Robert J. 

Laboratory, 
Dr. James 


Ange les; 


Rea Company, 
Vice-President 
Northrop 
Gen. Leighton 


Edgar Schmued 


in Charge of 
Aircraft, Inc.; 


engineering, 
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Davis, Assistant for Development and 
Supporting Research, Headquarters 
ARDC, USAF. 

Section Chainnan Harold Luskin pre 
sided, and an audience of over 300 at 
tended. The discussion was lively and 
touched on many phases of the auto 
matic control problem, including weight 
reliability, safety, complexity, ete. One 
of the main points brought up was that 
a more important compromise than that 
between complexity and simplicity was 
that between performance and reliabil 
ity. It was also strongly pointed out 
that before anything else was considered 
the need for automatic control had to 
be proved. There was considerable dis 
cussion from the floor later in the meet 
ing. 
> “The Elastic Stability of Skew and 
Triangular Plates’’ was discussed by 
Dr. W. H. Wittrick, Senior Lecturer in 
Aeronautics, Sydney University, Aus 
tralia, at the Specialist Meeting on 
October 22. Dr. Wittrick has been 
associated with Hawker Aircraft Com 
pany, Engineering Laboratory at Cam 
bridge, and the Royal Aircraft Estab 
lishment at Farnborough. His paper 
was concerned primarily with the criti 
cal stresses of flat skew plates under 
compression and sheer, related to prob 
lems in swept-wing panels of parallelo 
gram shape. 
p> The theme of the October 30 Social 
Mixer event held in the Los Angeles 
IAS Building was Halloween. A pleas 
ant evening was enjoyed, with dancing, 
games, costume prizes, and 
ments. 
> Members of the Los Angeles Section 
have had the opportunity of participat 
ing in an inspection tour of the U.S 
Naval Air Station at Los Alamitos, 
Calif. Tours were arranged on four 
successive Saturdays, 
through November 14. 


refresh 


October 24 
Visitors were 
shown the radar laboratory, anmament 
shop, airplane and helicopter servicing 
facilities, flight operations office, flight 
training, parachute loft, Link trainer 
operation, and the control tower and 
were given demonstrations of airplane 
and helicopter flights. 


Montreal Section 
Gordon Rosenthal, Secretary 


The many difficulties facing airmen 
navigating through the polar regions 
were related by S/L K. R. Greenaway, 
RCAF, on November 2 at Loyola 
College Auditorium. The speaker was 
recently awarded the McKee Trophy for 
his contributions to the advancement of 
Canadian aviation throughout the past 
year. He has also won worldwide recog 
nition as an authority on arctic naviga 
tion. 


The speaker was introduced by $, L 
The address 


IE. McCullough, RCAF. 
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was titled ‘Some Problems of Air Oper 
ations in the Canadian Arctic.”’ Slide 
illustrations that accompanied the talk 
showed navigation systems and arctic 
terrain under visual contact and by 
radarscope observations. 

Squadron Leader Greenaway outlined 
the main problems of arctic operations 
as: (1) magnetic phenomena; (2) direc 
tion definition; (3) lack of accurate 
charts; and (4) lack of weather infor 
mation. 

Under magnetic phenomena, there is 
the limitation of having approximately 
1,000,000 square miles of Canada within 
a region of weak horizontal components 
of the earth’s magnetic field. In this 
region, large and erratic corrections to 
magnetic compasses are required, par 
ticularly during magnetic storms. Are 
tic navigational systems, therefore, do 
not rely on magnetic compasses. 

Rhumb-line and great-circle courses 
are no longer used. The grid technique 
first suggested in 1927 by an Italian 
Navy Admiral has been adopted. The 
grid method permits a better heading 
definition on the special polar plotting 
charts. 

Only in recent years has a proper map 
ping of the polar regions been attempted. 
Several examples of polar charts were 
displayed at the meeting. 

Arctic weather information has now 
become more available and_ reliable. 

Couple this with the fact that arctic 
upper air winds are relatively low, and 
it follows that weather no longer pre 
sents any major obstacles. 

Numerous electronic aids have been 
introduced, which must of necessity 
be wholly contained within the aircraft. 
The inaccessibility of the arctic terrain 
makes it difficult to provide ground ra- 
dio-range stations; terminal marker 
beacons, however, are possible. 

Use has been made of free gyros for 
defining flight headings. Gyro refer- 
ence directions are set by astro observa 
tions or by relating the gyro to known 
directions, as for example a runway 
heading or the bearing of certain topo 
graphic features. 

Radarscope patterns of arctic terrain 
and ice and water are often confusing 
and can be interpreted properly only 
after considerable experience. Visual 
recognition of features on the ground 
is also difficult because of the presence 
of low clouds and fog and the lack of 
contrast in the features. 

Mention was made of the difficulties 
in setting up arctic air bases. This 
was attributed mainly to ground frost 
effects on runways. The possibility of 
sea fog prohibits the establishment of 
bases near bodies of water. . 


A brief question period followed the 
talk. The speaker was then thanked 
by R. H. Guthrie, and the meeting was 
closed. 
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St. Louis Section 
G. S. Graff, Secretary 


The following officers were elected by 
mail ballot for the 1953-1954 season: 
Chairman, John H. Meyer; Vice-Chair 
man, Allan W. McCoy; Secretary, 
George S. Graff; and Treasurer, Paul 
R. Des Jardins. The Advisory Board is 
made up of Kendall Perkins, David §. 
Lewis, Carl J. Wenzinger, and Vernon 
Outman. Committee Chairmen are as 
follows: Program, Lawrence K. Ed- 
wards; Membership, Charles M. For 
syth; Publicity, Innes Bouton; Educa- 


tional, C. Donald Lundergan; Profes 
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sional Activities, Herbert R. Grumman: 
and Nominating, W. L. Wells. 


> The first meeting of the new year 
was held on September 23 and was a 
panel discussion on ‘‘Automatic Con- 
trol.’’. Panel Moderator was Kendall 
Perkins, Vice-President of Engineering, 
McDonnell Aircraft Corporation. C. S. 
Draper, Director of Instrumentation, 
Department of Aeronautical Engineer- 
ing, Massachusetts Institute of Tech- 
nology, spoke on ‘‘The Philosophy of 
Automatic Controls in Flight’”’; David 
Whitcomb, Head, Aeronautical En- 
gineering Flight Research Department, 
Cornell Aeronautical Laboratory, spoke 
on “The Automatic Stabilization of 
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Airplanes”; and B. G. Bromberg, 
Chief Engineer, Missiles Engineering 
Division, McDonnell Aircraft Corpora 
tion, concluded the discussion with a 
talk on ‘Automatic Control of Other 
Airplane Functions Including Fire Con 
trol.”’ 

> The second meeting of the year was a 
Field Trip on October 24, with one group 
visiting McDonnell Aircraft Corpora 
tion and the second group visiting Scott 
AFB. Both groups met later at the 
Anheuser-Busch plant for a social meet 
ing and lunch. 


San Diego Section 


H. C. Matteson 
Corresponding Secretary 


The October activities of the San 
Diego Section were featured by two in 
teresting and informative technical 
meetings. Both meetings were well at- 
tended. The San Diego Section tech 
nical meeting program of the past year 
has met with enthusiastic response from 
the membership, and plans are being 
laid to provide an even greater program 
for the coming year. 

p A paper entitled ‘‘A Discussion of the 
Development, Experience, and Design 
Problems Associated with Several Types 
of Variable-Area Exit Nozzles’? was 
presented on October 1 by J. S. Winter 
and R. G. Laucher, of Marquardt Air 
craft Company. This paper was orig 
inally given at the IAS Annual Summer 
Meeting and was published in the Sep 
tember issue of the AERONAUTICAI 
ENGINEERING REVIEW. Approximately 
60 persons were in attendance at the 
meeting. Wide interest in this com 
paratively new field was shown by the 
extent of the informal discussion during 
the question-answer period. Following 
an established practice, coffee and dough 
nuts were served at the close of the pre 
pared talks. 

p “Operations Research’ was the title 
of an informative talk jointly presented 
on October 29 by A. Burstein and J. M. 
Pasternack, of Convair, San Diego 
Mr. Burstein is Convair’s Chief of 
Systems Analysis, and Mr. Pasternack 
is the Operations Analysis Group En 
gineer. By virtue of their background 
and position, they were especially well 
suited to discuss this new branch of ap 
plied sciences. The meeting was well! 
attended, with 105 persons present. 

Mr. Burstein defined the subject and 
reviewed its historical development, 
noting that it first came into wide use 
by the military services during World 
War II. He pointed out that the prime 
purpose of operations research is to 
provide executive departments, both 
military and civilian, with the best pos 
sible quantitative basis for decisions on 
operations under their control. This is 
especially important in the aircraft 
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field where the development of complex 
equipment demands great lead time and 
a consequent need for quantitative eval- 
uation of such equipment prior to actual 
proof testing. 

Mr. Pasternack discussed typical prac- 
tical problems for which the operations 
analysis engineer must provide quantita- 
tive data. The nature of this work was 
well illustrated by describing the means 
by which the merits of several combina- 
tions of guidance systems, interceptor 
aircraft, and armament might be 
quantitatively compared with regard to 
their overall effectiveness in the aircraft 
interception problem. 

A lively discussion period followed 
the prepared talks. The application of 
this type of engineering to the solution 
of a wide variety of practical problems 
such as the highway traffic-accident 
rate, was discussed freely by both the 
speakers and the audience. The meet 
ing was considered highly successful. 


Seattle Section 


Alvin J. Jarvis 
Outgoing Secretary 


The meeting of October 21 was held 
at the Sand Point Naval Air Station. 
As is usual for Seattle Section meetings 
held at this facility, the evening began 
at 6 p.m. with a social hour, and 
members and their guests gathered in 
groups in the lounge. 

Dinner was served at 7 p.m. in the 
dining room where the remainder of the 
meeting was held. 

The speaker of the evening was A. M. 
(Tex) Johnston, Chief of Flight Test, 
Boeing Airplane Company, who spoke 
on the various aspects of flight testing 
to obtain engineering data. 

Mr. Johnston, 37-year-old Kansan 
with close to 9,000 hours of flight time 
behind him, got his nickname during 
his barnstorming days in the early 
1930's, At that time, he acquired a 
lasting fondness for cowboy boots, 
while barnstorming throughout the 
Midwest and Southwest. 

He served as Flight Instructor for the 
U.S. Army Air Corps and as a Ferry 
Pilot for the Air Transport Command 
before joining Bell Aircraft Corporation 
in 1942. In July of 1949, he joined 
Boeing as Project Pilot for the B-47 
Stratojet. It was he who was at the 
controls of the Boeing YB-52 when it 
made its inital flight. 

Mr. Johnston was the first to take up 
the RP-63 King Cobra fighter, the 
TP-39 Airacobra fighter trainer, the V 
tail P-63, and the Navy’s L-39, which 
was the first experimental swept-wing 
airplane in the United States. He was 
also one of the first men to fly the Bell 
X-1. 

Mr. Johnston spoke on the problems 
encountered in programing test flying 
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and in instrumenting an airplane to 
provide the maximum flight condition 
data for a given series of tests. 

His talk encompassed problems to be 
encountered in coming years as man 
extends his horizons to higher altitudes 
and Mach Numbers. He showed how 
flight testing is doing its job to provide 
the customer with a better product by 
exploration of all conditions of flight. 
His talk bore out the thought behind 
the motto that hangs on the wall in the 
Boeing Flight Test Office—‘‘One test is 
worth a thousand expert opinions.” 
> The officers for 1953-1954 were in- 
stalled at the November 18 meeting. 
They are: Chairman, G. E. Ledbetter; 
Vice-Chairman, V. M. Ganzer; Secre- 
tary, R. B. Light; and Treasurer, J. C. 
Baer. 


Tullahoma Section 


Robert W. Kamm 
Outgoing Secretary 


The first formal meeting of the 
Tullahoma Section was held on October 
6 at the Southern Queen Restaurant. 
Twenty-one members and _ thirteen 
guests were present. 

Temporary officers, who had been 
elected at the organizational meeting on 
January 23, presided. These were: 
Joel Ferrell, Jr., Chairman; Raymond 
Schneyer, Vice-Chairman; Robert W. 
Kamm, Secretary; and Hugh E. 
Gardenier, Treasurer. The Chairman 
pointed out that, although meetings 
had been held on March 18 and June 9, 
the temporary officers considered them 
informal and that the present meeting 
was considered the first formal meeting. 

The main event of the meeting was an 
interesting talk by John Wild, Director 
of Engineering of ARO, Inc., regarding 
his recent trip to England. Mr. Wild 
stated that his trip had been a multi 
purpose one. The primary reason was 
to attend a meeting of the Advisory 
Group for Aeronautical Research and 
Development of NATO as a member of 
the Wind Tunnel Panel of that organiza- 
tion. While there, he attended the 
Fourth Anglo-American Conference in 
London and the SBAC Flying Display 
and Static Exhibition at Farnborough. 

The main part of his talk dealt with 
the Farnborough show. He presented 
a large number of excellent colored 
slides of photographs he had taken of 
various airplanes on exhibition, which 
included helicopters,  piston-engined 
cargo planes, turboprop transports, and 
turbojet fighters and bombers. Mr. 
Wild pointed out many interesting 
design features of each airplane dis- 
played. In describing one of the 
bombers, he noted that a paper pre- 
sented at the Anglo-American Confer- 
ence regarding the desirability of the 
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Boeing pod-type engine installation as 
opposed to the British submerged 
engine installation had promoted con- 
siderable discussion. Without attempt- 
ing to defend either position, he noted 
that, whereas Boeing prefers to carry 
fuel, bombs, etc, internally and the 
engines externally, the British seem to 
favor internal installation of the engines 
and the use of external stores for addi- 
tional fuel, etc. 

Of particular interest was Mr. Wild’s 
statement that the British were pushing 
foreign sales of their aircraft on the basis 
that the profit involved in such sales 
was higher than practically any other 
commodity they can produce. 

Following a brief question-and-answer 
period, a short business meeting was 
held. The Chairman of the Nomi- 
nating Committee presented nomina- 
tions for officers, and his nominations 
were adopted by voice vote. The 
officers elected are: Donald R. Eastman, 
Jr., Chairman; E. M. Howard, Vice- 
Chairman; J. D. Gray, Secretary; and 
C. J. Schueler, Treasurer. Members of 
the Advisory Board who were elected 
are: Joel Ferrell, John Wild, Robert 
Kamm, Gaylord Newton, Ronald Smelt, 
and Bernard Goethert. 


Washington Section 
T. C. Muse, Secretary 


The Washington Section held the first 
meeting of the 1953-1954 season the 
evening of October 12. 

After a highly successful dinner and 
social hour at the Burlington Hotel, the 
technical portion of the meeting, cover- 
ing the 1953 SBAC Show and the joint 
IAS-RAeS conference, was held at the 
Museum of Natural History of the 
Smithsonian Institution. 

Captain W. C. Fortune, USN, Chair- 
man of the Washington Section, intro- 
duced Rear Adm. Apollo Soucek, USN, 
Chief, Bureau of Aeronautics; Prof. 
Willy Messerschmidt, the German air- 
craft designer; and Hans Multhropp, 
Head, New Design, The Glenn L. 
Martin Company. The local officers 
were then introduced, and a general 
outline of the meeting plans for the 
coming year were presented. The 
meeting was then turned over to the 
guest Chairman, Rear Adm. C. M. 
Bolster, USN, Chief of Naval Research, 
Navy Department. 

Dr. Hugh L. Dryden, Director, 
National Advisory Committee for Aero- 
nautics, the first speaker of the evening, 
covered the joint ITAS-RAeS meeting. 
The IAS-RAeS meeting was quite 
popular, with approximately 700 people 
in attendance. Of this, 150 were 
Americans. Dr. Dryden summarized 
briefly the technical material presented 
at the meeting and noted some of the 
less technical but interesting features. 
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He thought the caliber of the papers 
ws exceedingly high and that Dr. 
Hoff’s Wilbur Wright Memorial Lecture 
was especially noteworthy. It was also 
of interest that the Americans partici 
pated more actively in the discussions 
than they had in previous sessions. 

Rear Admiral L. B. Richardson, USN 
(Ret.), Vice-Chairman of the Boards of 
Canadair Limited and Consolidated 
Vultee Aircraft Corporation, the second 
speaker, discussed his impressions of the 
individual aircraft and exhibits at the 
SBAC Show. He pointed out that the 
show is a demonstration of the quantity 
of British aircraft and is held primarily 
to promote their sale. The aircraft of 
principal interest was the Handle 
Page “Victor” bomber, which com 
pleted the Series (Vickers 
“Valiant,” A. V. Roe ‘Vulcan,’ and 
Handley-Page  ‘‘Victor’’). Admiral 
Richardson told about a demonstration 
in which an observer riding in the 
Victor describes a hands-off landing. 
He commented that, while the observer 
described the operation adequately 
there were instances when his voice 
sounded a trifle strained. As has been 
true at previous shows, the flying 
demonstrations were superb. 

In addition to the SBAC Show 
Admiral Richardson described the 
SBAC dinner at which 92 nations were 
represented. Apparently the prepara 
tion and prompt serving of 1,000 grouse 
to 1,000 guests was an achievement 
comparable to advances in aircraft 
development and equally impressive. 

Lieutenant General L. C. Craigie 
USAF, Deputy Chief of Staff, Develop 
ment, continued in providing general 
comments and details of the aircraft 
exhibits and illustrated his discussion 
with the showing of some excellent 
colored slides he had taken of the air 
craft. 

S. Scott Hall, Head, Technical 
Services, British Joint Services Mission, 
gave a brief history of the SBAC Show. 
He stated that the first show was held 
in 1931 and that the 1953 show, the 
fourteenth in the series, was regarded 
as representing a year of consolidation 

Rear Admiral Robert S. Hatcher, 
USN, Assistant Chief, Bureau of Aero 
nautics, added his impressions of the 
SBAC Show to the previous comments. 
He also commented on his visits to 
British aircraft manufacturers. 


Student Branches 


Indiana Technical College 
Forest R. Straub, Secretary 


The meeting of September 22 was 
called to order at 8:15 p.m. by Chairman 
Olmstead. The business of the meeting 
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was the election of officers, which gave 
the following results: Chairman, John 
Wright; Vice-Chairman, Leroy Dim- 
mick; Secretary, Forest Straub; and 
Treasurer, Howard Hall. The meet- 
ing was adjourned at 9:00 p.m. 

p> The October 6 meeting was called to 
order at 8:05 p.m. by the presiding 
Chairman John Wright. The minutes 
of the last meeting were read by the 
Secretary and were approved as read. 
The meeting was then opened for the 
current business. 

A motion was made and seconded 
that the usual banquet be postponed 
until next term in favor of a field trip 
for this term. Motion carried. 

It was suggested that two places be 
visited on the field trip—namely, 
Wright-Patterson AFB in Dayton, Ohio, 
and Aeroproducts Operations, Allison 
Division, General Motors Corporation. 
The Secretary was asked to correspond 
with the two named places and inquire 
about the availability of the last 
Friday in October and the first Friday in 
November. 

A report on the committees was then 
given by their respective chairmen. 

After the business meeting, which was 
adjourned at §:25 p.m., Roland Boucher 
gave an interesting talk on Canada and 
its people. 
p> The meeting of October 20 was called 
to order by Chairman Wright. The 
minutes of the last meeting were read 
by the secretary and approved as read. 

The Secretary then gave his report on 
the proposed field trip to Aeroproducts 
and Wright-Patterson AFB. The 
answer from Aeroproducts revealed 
that, because of security restrictions, 
the visit could not take place. A letter 
from Wright-Patterson said that 
November 13 was available and that the 
group could have either the all-day tour 
or the half-day tour. It was decided 
to accept the half-day tour and that the 
group should leave for Dayton no later 
than7:00a.m. The Secretary was asked 
to inquire about the price of chartering 
a bus from ABC Coach lines. 

Mr. Dow announced the summer- 
term winner of the Outstanding Student 
Award as Richard Brown. 

The meeting was adjourned at 8:30 
p.m., after which Elwood Krout gave a 
talk on Grandpa Pettibone. 


Parks College of Aeronautical 
Technology 


Myron Tygar, Recording Secretary 


The following student officers were 
elected at the September 28 meeting: 
Chairman, Frederic Weisman; Vice- 
Chairman, John A. Albertini; Treasurer 
Max D. Beasley; Recording Secretary, 
Myron Tygar; Corresponding Secretary 
Merle J. Denny; and Librarian, Lloyd 
D. Gish. 
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The Pennsylvania State University 


Ralph N. Straley II, Secretary 


The first scheduled meeting of The 
Pennsylvania State University Student 
Branch was held on September 30 on 
the Penn State campus with 70 Aero- 
nautical Engineers attending. Frank 
Leader, Chairman, presided. 

Chairman Leader welcomed all the 
old and new students to the first meeting 
and went on to point out the ideals and 
aims of the Branch. The remaining 
student officers were then introduced. 

John A. Fox, our Faculty Sponsor, 
made a brief statement on the awards 
given for technical papers. 

A short film, Faster Than Sound, was 
then shown. This film depicted a 
miniature pilotless rocket in tests to 
break through the sonic barrier. The 
film also showed how the automatically 
controlled flight was traced by radar. 

Refreshments were served after the 
adjournment of the meeting. 


Rensselaer Polytechnic Institute 
Janet De Wan, Secretary-Treasurer 


The first meeting of the schvol term 
was called to order on October 28 by 
Chairman Ronald Harris, who briefly 
described the IAS, its functions, and 
the benefits derived from the organiza- 
tion by the student. Mr. Harris out- 
lined the tentative program to be 
followed for the coming year and then 
introduced the student officers to the 


group. Elected last spring, they are: 
Ronald Harris, Chairman; William 
Herling, Vice-Chairman; Janet De 


Wan, Secretary-Treasurer; and Dennis 
Brundage, Assistant Secretary-Treas- 
urer. Mr. Harris also introduced our 
Faculty Advisor Dr. J. A. Foa. 

Two films were then shown, The 
Phantom (Navy XFD-1) Airplane and 
Cavalcade of Aviation. The former 
showed several stages in the design of 
the aircraft and actual ground, carrier, 
and flight operation of the MacDonald 
Navy XFD-1 jet fighter. The second 
film showed the advancement of avia 
tion through the vears and some of the 
freak inventions in the field of aero 
nautics. 

Following the films, a membership 
drive was started, with 33 men joining 
the R.P.I. Student Branch. Fifty-five 
persons were present. 


United States Naval Academy 


R. M. Hemings, Jr., Midshipman 1/c 
Secretary 


On November 2, 200 students were 
present to hear Lt. W. O. Fiske, U.S.N., 
who is associated with the Navy’s polar 
research work, speak on ‘‘Naval Opera- 
tions in Establishing the Air Base at 
Thule, Greenland.” 
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In Lieutenant Fiske’s interesting 
talk, he covered the difficulties experi- 
enced by the Navy in setting up the 
Thule air base. He gave a summary of 
flight and air navigation capabilities in 
the polar areas, where poor visibility 
exists, and also discussed the difficulties 
involved in starting and maintaining 
aircraft engines in sub-zero climate. 
This talk, which was illustrated by 
colored slides, included a coverage of 
the flight characteristics of turbojet 
engines in the cold dry air found in 
polar areas. 

Lieutenant E. C. Atkinson, U.S.N., 
Officer Representative of the U.S.N.A.’s 
Aeronautical Engineering Club, presided 
at the meeting. 


University of Michigan 
Donald E. Wilcox, Secretary 


The meeting of October 1, with 26 
students in attendance, was called to 
order by Chairman Kirk Comstock. 
The first item of business was a dis 
cussion of summer employment. Those 
members who had worked in industry 
this past summer gave their impressions 
of the companies for which they 
worked. 

Professor W. C. Nelson outlined the 
coming activities of the Engineering 
Centennial and Open House, expressing 
the hope that the members would take 
an active part in the program. 


University of Notre Dame 
John Philip Fallon, Secretary 


The meeting of October 7, the first 
one of the fall semester, was called to 
order by Chairman Thomas L. Lindsay 
at 7:45 p.m. in the Aero Building. 
Forty-two students were present. 

At the conclusion of the business 
portion of the meeting, Frank N. M. 
Brown, Professor and Head of the 
Aeronautical Department at Notre 
Dame, gave a short talk to the freshmen 
on the advantages of taking Aero- 
nautical Engineering. He stressed the 
need for men with an ever growing 
interest in aviation. Following his 
talk, the speaker ran various smoke- 
tunnel tests for the benefit of the fresh- 
men. 

A film, The Avro-Jet Liner, was 
shown. 


University of Oklahoma 
Ernest Z. Anderson, Secretary 


The meeting of September 23 was 
called to order by Chairman Jack 
Lowen with 18 students present. After 
the Branch officers were introduced, 
Prof. L. A. Comp spoke on the purpose 
and advantages of the IAS. This was 
followed by a talk by Professor Ketcham 
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who spoke on the facilities and organiza 
tion ot Oklahoma’s Aeronautical 
Engineering Department. 

The meeting was concluded with a 
brief description by Chairman Lowen of 
the future programs and an announce- 
ment of a field trip on September 30 to 
Aero Design & Engineering Company. 


University of Tulsa 


William A. Keeler 
Secretary-Treasurer 


The October 8 meeting was called to 
order by Chairman Jack Owens with 24 
persons present. The minutes of the 
previous meeting were read and ap 
proved. The election of a Vice-Chair- 
man was brought before the members, 
with Harold Roberts receiving the post. 

A possible field trip over the Thanks- 
giving holidays was discussed and was 
received favorably by the members. 
Two possibilities were taken under con- 
sideration, one to Wichita, Kan., and 
the other to Fort Worth, Tex. Jim 
Kirkpatric was appointed to make 
arrangements. 

Following the business session, a 
movie was shown on the engineering 
opportunities offered by Boeing Air- 
plane Company. Three Boeing repre- 
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sentatives were on hand to talk to the 
members and answer their questions. 


West Virginia University 


Benjamin D. Grove 
Corresponding Secretary 


The IAS Student Branch at West 
Virginia University sponsored R. M. 
Woodham as guest speaker at the 
monthly meeting of the General 
Engineering Society on October 27. 

Mr. Woodham, Administrator, 
Cornell-Guggenheim Aviation Safety 
Center, has been in aviation for 27 
years and is experienced in design, in 
stallation, and operation of both mili 
tary and commercial aircraft and 
engines. His subject on this occasion 
was “Research in Aviation Safety.” 
Photographic slides supplemented his 
talk, which was followed by a color film 
of NACA research on 
fires. 

Our deepest appreciation goes to Mr. 
Woodham for an excellent presentation 
of the behind-the-scenes research in 
aviation safety. 

Following the general meeting, the 
IAS members held an informal dis 
cussion with Mr. Woodham on some of 
the more outstanding developments in 
the aviation-safety field. 


crash-landing 


Members Elected 


The following applicants for membership or applicants for change of previous grades 
have been admitted since the publication of the list in the last issue of the REVIEW 


Elected to Associate Fellow Grade 


Brun, Edmon A., Dr. of Sc., Prof. of 
Fluid Mechanics, Sorbonne, Faculté des 
Sciences; Dir. of Heat Transfer Lab., 
French Natl. Center for Scientific Re- 
search; Diy. Chief, Center of Research on 
Missiles. 

Callahan, John G. P., A.E., Lt. Col., 
USAF; USAF Exchange Officer, Deputy 
Asst. Dir. of Instrument Research & 
Devel., Ministry of Supply (England). 

Hall, S. Scott, C.B., FRAeS, Head, 
Research & Devel. Staff, British Joint 
Services Mission (Washington, D.C.). 

Phillips, James F., B.S. in C.E., Maj. 
Gen. (Ret.), USAF; Staff Asst., Tech. 
Services, Aircraft Industries Association 
of America, Inc. 

Sebold, Raymond C., B.S.M.E., Vice- 
President—Engrg., Consolidated Vultee 
Aircraft Corp. 

Snyder, George, B.S.A.E., Chief, Pre- 
lim. Design, Boeing Airplane Co. (Seattle). 


Transferred to Associate Fellow Grade 
Bird, John D., B. of Ae.E. & BS. in 
M.E., Aero. Research Scientist, N.A.C.A., 
Langley Field. 
Farrar, Earl V., M.E., Asst. Chief Engr., 
Curtiss-Wright Corp. 


Kelsey, Benjamin S., M.Ac.E., Brig 
Gen., USAF; Deputy Dir. of Research & 
Devel., Hqs., Washington, D.C. 


Pendley, Robert E., B.S. in Ae.E., Aero. 
Research Scientist, NACA, Langley Field 


Perkins, Courtland D., MS. in Ae.E., 
Prof. & Chairman, Aero. Engrg. Dept., 
Princeton Univ.; Member, Subcommittee 
on Stability & Control, NACA; 
Cons., Chase Aircraft Co.; Cons., Adv 
Group, AGARD (Paris); Cons., Weapons 
System Evaluation Group, Joint Chiefs of 
Staff. 

Ryan, John H., B.M.E., Proj. Engr., 
Douglas Aircraft Co., Inc 


Aero 


Speas, R. Dixon, Aviation Cons. 


Elected to MEMBER Grade 


Acker, Alden E., S.B., Vice-President & 
Dir., Hycon Mfg. Co 

Armstrong, Homer T., B.S. in M.E., 
Design Engr., Chance Vought Aircraft 
Div., United Aircraft Corp. (Dallas). 

Barndollar, Ellen Jane, M.A., Research 
Engr., Douglas Aircraft Co., Inc. (Santa 
Monica). 

Bateman, Robert E., B.S.A.E., Aero 
dynamics Engr., Airplane Co 
(Seattle). 


Boeing 
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Beck, Niels J., Ph.D., Research Engr., 
Power Plant Analysis Group, Douglas 
Aircraft Co., Inc. (Santa Monica). 

Benedict, Donald L., Ph.D. in Physics, 
Assoc. Chairman, Engrg. Research Div., 
Stanford Research Institute. 

Cels, Andrew M., Ing. Civ. Mecanicen, 
Chief Engr., Société Anonyme Belge de 
Construction Aéronautiques. 

Critoph, Richard J., Design Engr., Bell 
Aircraft Corp. 

Crockett, G. St. Quintin, Deputy Wind 
Tunnel Mgr., Vickers-Armstrongs, Ltd. 

Darracott, George F., B.S. in M.E., 
Proj. Engr., Chance Vought Aircraft Div., 
United Aircraft Corp. (Dallas). 

Davie, Robert P., Jr., B.S., Group 
Leader, Wind Tunnel Model Group, North 
American Aviation, Inc. 

Edse, Rudolph, Ph.D., Asst. Prof. & 
Research Supvr., Dept. of Aero. Engrg., 
The Ohio State Univ. 

Ellis, Allen R., B.S.E.E., Group Head, 
Antenna Devel. Group, Stanford Research 
Institute. 

Fulton, Robert E., Jr., B.S., President & 
Chief Engr., Continental, Inc. 

Gobble, Wallace W., B.S. in 
Struct 


M.E., 
Engr., Fletcher Aviation Corp. 

Granger, Frank M., M.S.Ae.E., Prof. of 
Aero. Engrg., College of Engrg., Wayne 
Univ. 

Green, Charles F., Ph.D., Cons. Engr., 
Aeronautic & Ordnance Systems Div., 
General Electric Co. 

Herrmann, George, Dr. of Tech. Sc., 
Asst. Prof. of Civil Engrg., Columbia 
Univ., Cons., Swiss Association of Steel 
(Construction Firms). 

Higginbottom, Samuel L., B.S. iu C.E., 
Mgr. of Airframe Engrg., Trans World 
Airlines, Inc. 

Howard, Darnley M., B.S. in M.E., 
Mech. Engr., Natl. Bureau of Standards 
(Washington, D.C.). 

Kunznick, Gene A., B.S.A.E., Chief 
Weight Engr., McDonnell Aircraft Corp 

McCormack, Whitney, B.S., Asst. to 
Proj. Engr., Chance Vought Aircraft Div., 
United Aircraft Corp. (Dallas). 

McDonnell, Sanford N., B.S.M.E., 
Design Engr., McDonnell Aircraft Corp 

Oliver, Thomas K., Sc.B., Major, 
USAF; Asst. Prof., USAF Institute of 
Tech., Wright-Patterson AFB. 

Palme, H. O., C.E., Chief Aerodynami 
cist, SAAB Aircraft Co. 

Schwartzberg, Milton A., M. of Ae.E., 
Sr. Aerodynamicist, The Glenn L. Martin 
Co. 

Slagg, William R., Designer “‘A,"’ Engr., 
Northrop Aircraft, Inc. 

Stephenson, John Mitchell, B.Sc., Re 
search Assoc., Div. of Engrg., Brown Univ 

Stone, John H., Engrg. Designer “B,” 
Boeing Aiplane Co. 

Van Ornum, David M., Col., USAFR; 
Tech. Specialist, Aerojet-General Corp 

Wan, Conrad C., Ph.D., Design Proj 
Engr., Chance Vought Aircraft Div., 
United Aircraft Corp. 
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You are looking at 1/1000 of a second in the history of 
aviation. It occurred at a fraction past 4:31 p.m. on 
January 20, 1949. 


This was the Zero moment which marked the official 
launching of the first successful pilotless bomber to be 
approved by the U.S. Air Force—the Martin B-61 
Matador. 


The picture is historic for a very significant reason: it re- 
cords the tradition-shattering payoff of an entirely new 
development in the aircraft industry, known as Martin 
Systems Engineering. This is a science and a method of 


moment 
in 
history 


developing spaceborne systems as total solutions of Oper- 
ations problems. 

The Martin Matador is far more than the thing you 
glimpse here. Behind it is an integrated network of fa- 
cilities designed to give this important new weapon sim- 
plicity of operation and extreme mobility. These 
components add up to the total solution of one of the 
most formidable security problems of our time. 


They also add up to one of today’s most important devel- 
opments: the full story of Martin Systems Engineering. 


You will hear more about Martin! 


(>) THE GLENN L. MARTIN COMPANY 


BALTIMORE MARYLAND 


AIRCRAFT 
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NEWMarTics 


SELF-CONTAINED RHODES 
HIGH-PRESSURE (3000 psi) COMPRESSOR 
SAVES SPACE, WEIGHT, MAINTENANCE 


features: Integral package 

Tt : unit, requires only simple power 
source and reservoir connec- 
tions ... operates 500 hours con- 
tinuous duty per Specification 
MIL-C-7135... used extensively 
in military aircraft pneumatic 
systems...easy to install and 
service ...takes less than five 
minutes to install or remove en- 
tire package unit. Approved by 
U.S. Navy for installation in 
military aircraft. 


See Rhodes Lewis for these new light-weight products and systems 


T T 
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Used in Other 


low-pressure aircraft 
Daven Compressors X X 
Bled Turbine Compressors | xX X 
Fiberglass Pneumatic Receivers | X | xX 
Electrical & Electronic Control Systems | | X 
AC & DC Motors X X x 
Smal Accessory Turbine Drives X x X 
Valves, Operated Electrically or Mechanically xX xX 
Solenis, intermittent or Continuous Duty X X 
Preumatc Ejection Systems x X 


Take advantage of Rhodes Lewis engineering knowledge and 
manufacturing facilities in the field of electrical and pneu- 
matic equipment. Your inquiries are cordially invited 


6151 W. 98th Street, 
Los Angeles 45, California 


ELECTRIC 
PNEUMATIC ENGINEERS ‘MANUFACTURERS| 


Subsidiary of McCulloch Motors Corporation 


§-3300 


Watton, Alan, Jr., B.S., Chief, Servo 
Controls & Special Proj. Section, Propel 
ler Lab., WADC, Wright-Patterson AFB 

Wilson, Thornton A., M.S., Engr., Sr 
Group, Boeing Airplane Co. (Seattle) 


Transferred to MEMBER Grade 


Addison, James C., B.S. in Engrg. Sc., 
Aircraft Group Leader, National Airlines, 
Inc. 

Anderson, Gordon F., M.Sc., Research 
Assoc., Brown Univ. 

Boyles, Richard Q., B. of Ae.E., Design 
Engr. “B,’’ Lockheed Aircraft Corp 

Charwat, Andrew F., Ph.D. in M_E., 
Aerodynamicist, Propulsion Research 
Corp. 

Cobb, James O., A.E., Col., USAF: 
Asst. Chief, Aircraft Lab., WADC, 
Wright-Patterson AFB. 

Coddou, Joseph W., B.S.Ae.E., Design 
Engr., Wing & Tail Group, Consolidated 
Vultee Aircraft Corp. (San Diego). 

Eatock, Henry C., B.A.Sc., Section 
KEngr., Exp. Aerodynamics, Gas Turbine 
Engrg. Div., A. V. Roe Canada, Ltd. 

Eggleston, John M., B.S. in Ae.E., 
Theoretical Stability & Control, Research 
Scientist, Flight Research Div., NACA, 
Langley Field. 

Flickinger, Samuel J., Jr., M. of Ae.E., 
Aero. Research, Devel., & Design Engr., 
U.S.N., David Taylor Model Basin (Wash 
ington, D.C.). 

Gething, Dorothy E., B.S., Tech. Mem 
ber, Jr. Engr.—Aerodynamics, Boeing 
Airplane Co. (Seattle). 

Hahn, Paul G., B.S. in Ae.E., Sr. Vibra 
tion Analysis Engr., The Glenn L. Martin 
Co. 

Hazen, David C., M.S., Asst. Prof., 
Principal Investigator, B.L.C. Program 
with O.N.R.; Dir. of Subsonic Wind Tun 
nel Group, Princeton Univ. 

Jackson, Harold Herbert, B.S. in M.E 
(Aero.), Aero. Research Scientist, Proj 
Engr., NACA, Langley Field. 

Kirby, Robert J., M.S.E.Ae.E., Group 
Leader, Consolidated Vultee Aircraft 
Corp. (San Diego). 

Kovacik, Victor P., M.S. in Ae.E., 2nd 
Lt., USAF; Nuclear Research Officer, 
Nuclear Propulsion Branch, General Elec 
tric Sect 

Lecat, Robert J., M.Ae.E., Aerodynam 
icist, Vitro Corp. of America. 

Liner, George, B.Sc., Aero. Research 
Scientist, NACA, Langley Aero. Lab 

McCloud, John L., III, M.Sc. in Ae.E., 
Aero. Research Scientist, Ames Aero 
Lab., NACA 

Michael, William H., Jr., M.S. in Ae.E., 
Aero Research Scientist, Supersonic 
Aerodynamics Section, Gas Dynamics 
Branch, NACA, Langley Field. 

Quan, Dick, M.S. in M.E., Design 
Engr., Gas Turbine Div., A. V. Roe 
Canada, Ltd 

Ramos, Lamar A., Jr., B. of Ae.E., 
Aerodynamics Design Engr., Group 
Leader, McDonnell Aircraft Corp 

Sibulkin, Merwin, M.S. in M.E., Re 
search Engr., Jet Propulsion Lab., Cali 
fornia Institute of Technology. 
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M AGNESIUM, the world’s lightest structural metal, 


helped Douglas engineers solve weight and strength problems 


A SALUTE TO THE om 


another great stride in the progress of aviation and airline service. 


This luxurious aircraft has been described as the fastest piston- 
powered commercial airliner in the world today. Its superior 
range and speed make possible new transcontinental and trans- 
oceanic non-stop schedules that are faster than existing services 
provided by any other aircraft! 

To the Douglas Aircraft Company, designers and manufacturers 
of the DC-7, and American Airlines, first to operate the DC-7 
non-stop coast-to-coast, The Dow Chemical Company would 
like to extend its heartiest congratulations. 


you can depend on DOW MAGNESIUM 


Dow, major producer of magnesium, the world’s lightest struc- 
tural metal, takes pride that Douglas engineers specified the use 
of magnesium sheet and extrusions for the flap-vanes, floor 
beams and many other vital parts of the DC-7. Dow is pleased. 
too, that Douglas, like most other aircraft and airframe builders. 
relies on the use of magnesium in its varied forms to help solve 
many other weight and strength problems. 


For the answer to your questions on magnesium, write to the 
Magnesium Dept., THE DOW CHEMICAL COMPANY, Midland, Michigan. 
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HIGH ALTITUDE INVERTERS 


Type 32E03-3 


Bendix Red Bank 32EO3-3 and MG- 
54 Inverters give the continuous 
full AC power output needed to 
operate flight control instruments, 
radio communications and radar at 
today’s higher altitudes and ambient 
temperatures. These two high alti- 
tude champions make the customary 
de-rating at higher altitudes un- 
necessary. They can deliver this 
outstanding performance because 
they have been specifically designed 
for high altitude operation and are 
not simply modernized versions of 
older designs. Further, their integral 
voltage and frequency controls en- 
able them to hold the close toler- 
ances required in modern aircraft. 


EATONTOWN, N. J. 


Manufacturers of Special-Purpose Electron Tubes, — 
Inverters, Dynamotors and Fractional HP D.C. Motors. 4 We 


Specifications 
Type 32E03-3 


(Conforms to USAF drawing 
53B6227 and AN-!-10b) 


Input DC 

Voltage Range. 26 to 29 
Current Range 160 to 180 
Current at 27.5 volts. . 165 

Output AC Single Phase 
115x4% 
Amperes....... 21.7 
Volt-Amperes...... 2500 
Frequency-cps.... 400+ 10 
Power Factor. . lag to .95 lead 
Efficiency. . . 55% 

200% load....... 5 sec. 

150% load... 5 min. 


WEIGHT: Approximately 62 pounds 


MAXIMUM OVER-ALL DIMENSIONS: 
7¥%4" wide x 11%" high x 17” long. 


AMBIENT 
ALTITUDE TEMP. RANGE 
Sea Level... —55°C to +85°C 
35,000 ft... .... —55°C to +40°C 
50,000 ft... .. —55°C to +20°C 
Type MG-54 


(Conforms to Navy drawing 
E-51A1A9 and MIL-!-7032) 


Input DC 

Voltage Range... . 26 to 29 

Current Range... . 24.1 to 21.6 

Current at 27.5 volts.... 22.8 

Output AC Three Phase 

Volts. 115/200+4% (115+ 
4%, single phase) 

Amperes........ 1.25/.723 (2.17, 
single phase) 

Volt-Amperes...... 250 (single phase, 
three phase, or 
single and three 
phase combined) 

Frequency-cycles/sec. . 400+ 10 

Power Factor.. 0.8 lag to .95 lead 

Watts at 0.8 PFilag...... 200 

Efficiency........ 40% 

200% load.......... 5 sec. 

5 min. 


WEIGHT: Approximately 17 pounds. 


MAXIMUM OVER-ALL DIMENSIONS: 
5%” wide x 8” high x 12” long. 


AMBIENT 
ALTITUDE TEMP. RANGE 
Sea Level....... —55°C to +85°C 
50,000 ft... . 55°C to —10°C 
65,000 ft... 55°C to —10°C 


dix 


DIVISION OF | 
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West Coast Sales and Service: 117 E. Providencia, Burbank, Calif. 
Export Sales: Bendix International Division, 205 E. 42nd St., New York 17, N. Y. 
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Sims, Joseph L., M.Sc. in Ae.E., Pre 
lim. Design Aerodynamicist, Tech. Feasi 
bility Studies Office, Redstone Arsenal 

Thomas, Gerald B., M.Sc., Aerodynam 
icist ‘“‘A,’’ Douglas Aircraft Co., Inc 
(Santa Monica). 

Walsh, Joseph G., B.A.E., Aerody 
namicist, Engrg. Flight Test Sect., Grum 
man Aircraft Engrg. Corp. 

Wenzel, James G., M.S. in Ae.E., 
Aerodynamics Engr., Consolidated Vultec 
Aircraft Corp. 


Elected to Associate Member Grade 


Bowater, John C., Aviation Claims & 
Tech. Supvr., Royal-Liverpool Insurance 
Group. 

Collins, Kenneth A., Contract Rep., 
Aircraft Div., R & D Labs., Rheem Mfg 
Co. 

Dougherty, Frazer L. W., Vice-President 

Sales, U.S. Propellers, Inc. 

Gillmor, David E., Sales Megr., Gill 
mors, Inc 

McGregor, Arch D., Capt. & Pilot, 
California Central Airlines. 

Perry, Armand F., Flight Inspector, 
Grumman Aircraft Engineering Corp 

Rosenberg, Arnold, Asst. Vice-Presi 
dent, Operations, Kearfott Co., Inc 

Rosengren, Ernest G., Sr. Patent 
Draftsman & Designer, Sikorsky Aircraft 
Div., United Aircraft Corp. 

Sellers, John H., Tech. Supvr., Aviation 
Dept., Insurance Co. of North America 
Companies. 

Shaffer, William M., B.S. in Science & 
Education, Jr. Engr. ‘‘B,’’ Service Engrg 
Dept., Boeing Airplane Co. (Wichita ) 

Sherman, Lynn E., Head, Engrg. Con 
tracts Sect., Aircraft Div., Globe Corp 

Wright, Jack P., B.S., Asst. Gen. Mgr., 
Aero Engineering, Inc. 


Transferred to 
Associate Member Grade 


Mazzio, Joann, B.S.Ae., Document 
Librarian & Asst. to Chief, Library, Air 
Force Special Weapons Center, Kirt 
land AFB (New Mexico). 

White, James H., Maj., USAF; Chief, 
Quality Control Branch, Tokyo Procure 
ment Field Office, Far East Air Logistic 
Force (Japan). 


Elected to Technical Member Grade 

Asher, Andrew J., M.S., Tech. Engr., 
General Electric Co. (Ohio). 

Bresin, Sheldon O., B.S. in Ae.E., De 
sign Engr., Temco Aircraft Corp 

Burns, Albert B., B.C.E., Struct. Devel 
Engr., Chance Vought Aircraft Div., 
United Aircraft Corp. (Dallas) 

Grisham, Norman D., Chief Liaison 
Engr., Temco Aircraft Corp. 

Jensen, Soren C., Jr., B.S. in Ae.E., 
Aerodynamicist Temco Aircraft 
Corp. (Dallas) 

Jones, Claude D., Jr. Engr.—Stress, 
Lockheed Aircraft Corp. 

Peters, Harold J., B.Sc. in Ed., Design 
Engr., North American Aviation, Inc. 
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Peterson, John J., Struct. Design 
Engr., Chance Vought Aircraft Div., 
United Aircraft Corp. (Dallas). 

Smith, Edward E., Jr., B.S. in Air Trans 
portation, Exp. Test Engr., Aero. Div., 
Curtiss-Wright Corp. 

Stiles, Marvin E., B.S. in C.E., Struct 
Engr., Chance Vought Aircraft Div., 
United Aircraft Corp. (Dallas). 

Styerwalt, Alfred J., B.S. in M.E., Jr. 
Engr.-Draftsman ‘‘A,’’ Lockheed Aircraft 
Corp. 

Turetzky, Arthur A., B.S.M.E., In 
structor (Nights), Illinois Institute of 
Tech.; Mech. Engr., Cook Research Labs 


Transferred to 


Technical Member Grade 


Anderson, Richard W., B.S. in Ae.E., 
Jr. Engr.- Draftsman “B,”’ North American 
Aviation, Inc. (Columbus). 

Baciak, Albert M., B.S. in Ae.F., 
Flight Test Analysis Engr., Boeing Air 
plane Co. (Wichita). 

Basile, John P., B.S. in Ae.E., Aero 
dynamicist— Devel. & Research, Chance 
Vought Aircraft Div., United Aircraft 
Corp. 

Bell, Emily A., B.S., Jr. Engr.-Stress 
Analyst, Douglas Aircraft Co., Inc. (Long 
Beach). 

Biering, Albert H., B.S. in Ae.E., Capt., 
USAFR; Aerodynamicist Engr., The 
Glenn L. Martin Co.; Guided Missile 
Field Test Div., NAMTC (Pt. Mugu). 

Birk, William M., B.S. (Aero.), Jr. 
Engr., Chance Vought Aircraft Div., 
United Aircraft Corp. 

Blottner, Frederick G., B.S., Grad. Stu 
dent, Applied Mechanics, Virginia Poly 
technic Institute. 

Boskovich, Boris, B.S. & B. of Ae.E., 
Aerodynamicist, McDonnell Aircraft Corp. 

Brenner, George P., Maj. & Sr. Pilot, 
USAF; Chief, Engrg. Services Branch, 
Eglin AFB 

Brown, Forrest H., B.S. 

Chinoy, Rustam B., B.Sc., Mech. & 
Elec. Engrg., Design Engr. “B,’’ Engrg 
Dept., Republic Aviation Corp. 

Clark, Howard G., B.S. in Ae.E., Aero. 
Engr., GS-5, Component Test Dept., 
Airframes Div., NAMTC (Pt. Mugu). 

Dyas, David D., B.S., Maj. & Sr. Pilot, 
USAF; Proj. Engr., ADC, Wright-Pat 
terson AFB 

Eagle, Howard A., Jr., A.E., Assoc. 
Engr., Stress Group, Douglas Aircraft 
Co., Ine. (Santa Monica). 

Fastiggi, James J., B.S. in Ae.E., Engrg. 
Draftsman ‘‘B,’’ North American Avia- 
tion, Inc. (Los Angeles). 

Grudberg, Henry B., A.E., Asst. Proj 
Engr., Burton-Rodgers, Inc. 

Hadden, Robert B., B.S. in Ae.E., Lt., 
U.S.N.; Grad. Student, Massachusetts 
Institute of Technology. 

Hamilton, Leonard A., B.S., Lt., USAF; 
Proj. Engr., Rocket Power Plant Devel., 
WADC, Wright-Patterson AFB. 

Harrison, Robert C., B.E., Maj., 
USAF; Chief, Elec. Branch, Airborne 
Equip. Div., Directorate of Equip., Hq., 
ARDC (Baltimore). 
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TEMCO’s rapid growth in the high 
performance aircraft field has 
opened challenging career opportu- 
nities for qualified ENGINEERS. 
Write today... giving details of 
your educational background and 
experience. Among the top-level 
positions open now are: 


POWER PLANT INSTALLATION THERMODYNAMICISTS 


FLUTTER AND VIBRATION EXPERTS AERODYNAMICISTS 


SYSTEM ENGINEERS SERVO MECHANISM ENGINEERS 


STRESS ANALYSTS ARMAMENT ENGINEERS 


WEIGHT CONTROL ENGINEERS DESIGNERS 


ENGINEERING PLANNERS PRELIMINARY DESIGNERS 


Write to: “ x Excellent Housing 
Mr. E. J. Horton, Jr. } Available 
Engineering 


Personnel ( 


Box 6191, DALLAS, TEXAS 
“Plants at: DALLAS e GARLAND e GREENVILLE 
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New lightweight material, easy to de-ice, 


protects radar instruments 


Problem, in airborne radar, to house 
instruments in a material which is easy 
to de-ice. Electro-thermal methods won't 
do. They affect the radar signal. 
Douglas solves the problem with a 
new material, easy to de-ice. Rods of 
extruded wax are wrapped in fibre glass 


Enlist to fly in the U.S. Air Force 


Depend on DOUGLA S 


without distorting the radar signal 


Douglas “RADOME” 


tape, impregnated with polyester resin. 
With multiple layers, Douglas builds the 
correct aerodynamic shape, then cures 
the resin at low temperature, and “sets” 
it under pressure. Next the temperature 
is raised and the wax melts away, leaving 
hollow passages through which hot air 
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can be forced. No metal. No electricity. 
No distorted radar signals. 

Discovery of a better way to house 
radar is further proof of Douglas leader- 
ship in aviation. Light, tough Radome 
expresses a basic Douglas philosophy — 
farther and faster with a bigger payload. 


First in Aviation 
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Aeronautical Reviews 


A Guide to the Current Literature of 
Aeronautical Research and Engineering 


|. PERIODICALS AND REPORTS 


Abbreviations for Titles of Periodicals and Reports........----- 92 
Aerodynamics 98 Semiconductors. . 112 Missiles 120 
Boundary Layer & Thermoaerody- Transmission Lines 112 Navigation. 1920 
namics 98 Equipment. . 112 
Fluid Mechanics & Aerodynamic 119 
nternal Flow 10 otography 
Stability & Control 109 Physics. . 429 
\W/ @ Airfoil 109 uels & Lubricants 
7 once Lubricants & Lubrication 114 Power Plants. 122 
Aeroelasticity 102 Gliders 114 Jet & Turbine... 129 
Ram-Jet & Pulse-Jet. 124 
Aeronautics, General 106 Ice Formation & Prevention 114 Reciprocating 194 
Air Transportation 109 Instruments . 114 194 
Airplane Design Metalworking. 124 
Airports 109 Machine Elements 114 We 
Aviation Medicine 109 Gears & Cams 114 stan nage 
114 Rotating Wing Aircraft. . 126 
Computers 109 Corrosion & Protective Coatings... 116 —. ca 
Education & T 110 Metals & Alloys 116 Ires.. 
Electronics Metals & Alloys, Nonferrous 116 Structures. . . 126 
Amplifiers 110 Nonmetallic Materials 116 Cylinders & Shells. 126 
Construction Techniques 110 Testing... 116 Sass... . 199 
Electronic Tubes 110 pstuaeaties 116 Wings. . . 499 
Magnetic Devices 110 Th d : 499 
Measurements & Testing 110 Meteorology 118 
Radar 112 Military Aviation 120 Wind Tunnels & Research Facilities... 129 


ll. BOOKS REVIEWED IN THIS ISSUE 


133 


Books, reports, and periodicals reviewed in this issue or in pre- 
vious issues may be borrowed on 2-week loan without charge by 
individual or Corporate Members of the Institute in the U.S. and 
Canada. Members of The Paul Kollsman Lending Library who 
are not Members of the Institute may borrow books and, in spe- 
cial cases, other research material. Members of the IAS may 
borrow also from the Engineering Societies Library through The 
Paul Kollsman Lending Library. 

Photostatic copies of material in the Institute’s libraries may 
be obtained at a cost of $0.35 to members and Corporate Mem- 
bers ($0.45 to nonmembers) for each 8!/2- by 11-in. print and 


$0.40 to members and Corporate Members ($0.50 to nonmembers) 
for each 11!/:- by 14-in. print, plus postage. A minimum charge 
of $1.00 is made to nonmembers of the IAS. Reference citations 
in the Aeronautical Reviews Section give the total number of 
pages for report and booklet materials; only“ the beginning page 
is given for periodical articles. 

Bibliographies on special subjects will be compiled at the rate 
of $2.50 per hour. Translations of technical literature from for- 
eign languages may be obtained at $12 to $14 per 1,000 words, 
depending on the language. IAS members receive a 20 per 
cent discount on bibliographies and translations. 


Full information about library membership and facilities will be sent upon request to The Paul Kollsman 
Lending Library, 2 East 64th St., New York 21, N.Y. 
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Abbreviations for Titles of Periodicals and Reports 


Titles of periodicals and reports cited in the Aeronautical Reviews Section are abbreviated 


in order to conserve space and 
abbreviations is based on materials received during the past year. 


to expedite the flow of materials. 


Selection of titles in this list of 
Reference citations are listed in the 


briefest form, with only the first page given for periodicals and the total number of pages for reports and 


other types of publications. 


Publications reviewed are filed permanently in the IAS Library. 
should be directed to the Librarian, JAS Library, 2 E. 64th St., New York 91, NY. 


A&M Coll. Tex. Eng. Exp. Sta. Res. Rep. 
Agricultural and Mechanical College of 
Texas, Texas Engineering Experiment 
Station, Research Report 

Acta Polytechnica (Stockholm) 

Aero Dig. Aero Digest 

Aero. Eng. Rev. Aeronautical Engineering 
Review 

Aero. Quart. The Aeronautical Quarterly 

Aero Res. TN; Bul. Aero Research 
Technical Notes; Bulletin 

Aerodynamisches Inst. Tech. Hochschule, 
Braunschweig, Bericht. Aerodynam- 
isches Institut der Technischen Hoch- 
schule, Braunschweig, Bericht 

Aeronautics 

The Aeroplane 

L’Aerotecnica (Rome ) 

Aerovox Res. Worker. Acrovox Research 
Worker 

AHS Papers. American Helicopter So- 
ciety, Papers 

AIAA Papers. Aircraft Industries As- 
sociation of America, Papers 

AIEE Papers. American Institute of Elec- 
trical Engineers, Papers 

Air Facts 

Air Force 

Air Line Pilot 

Air Pictorial 

Air Transp. Air Transportation 

Air U. Quart. Rev. Air University 
Quarterly Review 

Airborne Instr. Lab. Proj. Rep. Airborne 
Instruments Laboratory, Project Report 

Aircraft (Australia) 

Aircraft (Canada) 

Aircraft Eng. Aircraft Engineering 

Aircraft Heating Dig. Aircraft Heating 
Digest 

Aircraft Prod. Aircraft Production 

Airport Operators Council, Papers 

Airports & Air Transp. Airports & Air 
Transportation 

Allis-Chalmers Elec. Rev. Allis-Chalmers 
Electrical Review 

ALPA Papers. Air Line Pilots Association, 
Papers 

Am. Av. American Aviation 

Am. Helicopter. American Helicopter 

Am. J. of Phys. American Journal of 
Physics 

Anal. Chem. Analytical Chemistry 

Antiaircraft J. Antiaircraft Journal 

Appl. Hydraulics. Applied Hydraulics 

Appl. Mech. Rev. Applied Mechanics 
Reviews 

Appl. Sci. Res., Sect. A. Applied Scien- 
tific Research, Section A (Mechanics, 
Heat, Chemical Engineering, Mathe- 
matical Methods) 


Appl. Sci. Res., Sect. B. Applied Scientific 
Research, Section B (Electrophysics, 
Acoustics, Optics, Mathematical Meth- 
ods) 

Argonne Natl. Lab. Rep. Argonne Na- 
tional Laboratory, Reports 

ASCE Air Transp. Div. Papers; Preprints. 
American Society of Civil Engineers, 
Air Transport Division, Papers; Pre- 
prints 

ASME Preprints; Papers. American 
Society of Mechanical Engineers, Pre- 
prints; Papers 

ASTM Bul. American Society for Test- 
ing Materials, Bulletin 

ATA Papers. Air Transport Association 
(of America), Papers 

Audio Eng. Audio Engineering 

Australia, Aero. Res. Consultative Comm. 
Rep. Australia, Department of Sup- 
ply, Aeronautical Research Consulta- 
tive Committee, Reports 

Australia, ARL EN; IN; Rep.; S&M 
Monogr.; S&M TM; Notes. Austra- 
lia, Department of Supply, Aeronautical 
Research Laboratories, Engines Note; 
Instruments Note; Reports; Structures 
and Materials Monographs; Structures 
and Materials Technical Memorandum; 
other Notes 

Australian J. of Appl. Sci. Australian 
Journal of Applied Science 

Australian J. Phys. Australian Journal 
of Physics [formerly Australian Journal 
of Scientific Research, Series A (Physi- 
cal Sciences )| 

Auto. Ind. Automotive Industries 

Av. Age. Aviation Age 

Av. Week. Aviation Week 


Bearing Engr. Bearing Engineer 

Bee Hive 

Bell Aircraft Rep. Bell Aircraft Corpora- 
tion, Reports 

Bell System Tech. J. Bell System Tech- 
nical Journal 

Bendix Av. Eng. Rep. Bendix Aviation 
Corporation, Engineering Reports 

Boeing Mag. Boeing Magazine 

Brit. Aircraft Ind. Bul. British Aircraft 
Industry Bulletin 

Brit. J. Appl. Phys. British Journal of 
Applied Physics 

Brown-Boveri Rev. Brown-Boveri Re- 
view 

Bul. AMS. Bulletin of the Americar 
Meteorological Society 

Bus. Flying. Business Flying 


Canada, NAE LR; Note; Quart. Bul.; 
Rep. Canada, National Aeronautical 
Establishment, Laboratory Report; 
Note; Quarterly Bulletin; Report. 


Requests for loans of materials 


Canada, NRC Div. Mech. Eng. Rep. 
Canada, National Research Council, 
Division of Mechanical Engineering, 
Reports 

Canada, RCAF, Rockcliffe, Rep. Canada, 
Royal Canadian Air Force, Rockcliffe, 
Report 

Can. Airline Pilot. Canadian Airline 
Pilot 

Can. Av. Canadian Aviation 

Can. J. Phys. Canadian Journal of 
Physics 

Can. J. Tech. Canadian Journal of 
Technology 

CEC Recordings 

Chrysler Eng. Div. Rep. Chrysler Corpo- 
ration, Engineering Division, Reports 

CIT Jet Propulsion Lab. Prog. Rep. 
California Institute of Technology, Jet 
Propulsion Laboratory, Progress Re 
ports 

CIT Mech. Eng. Lab. Rep. California 
Institute of Technology, Mechanical 
Engineering Laboratory, Reports 

CIT Papers. California Institute of Tech- 
nology, Papers 

Coll. of Aeronautics, Cranfield, Rep. 
College of Aeronautics, Cranfield, Eng- 
land, Reports 

Collins Signal 

Commun. on Pure & Appl. Math. Coin- 
munications on Pure and Applied 
Mathematics 

Cook Res. Labs. Papers. Cook Research 
Laboratories, Papers 

Cornell Aero. Lab. FRM; Rep.; Transl. 
Cornell Aeronautical Laboratory, Inc., 
Flight Research Memorandum; Re 
ports; Translations 

Cornell U. Med. Coll. Crash Injury Res. 
Papers. Cornell University Medical 
College, Crash Injury Research Papers 

Corrosion 

Curtiss-Wright Corp., Wright Aero. Div., 
Rep. Curtiss-Wright Corporation, 
Wright Aeronautical Division, Reports 


de Havilland Gazette 

Dickinson Law Rev. Dickinson Law 
Review 

Douglas Rep. Douglas Aircraft Com 
pany, Inc., Reports 

Douglas Serv. Douglas Service 


Elec. Commun. Electrical Communica 
tion 


Elec. Eng. Electrical Engineering 

Elec. Mfg. Electrical Manufacturing 

Electronic Eng. Electronic Engineering 

Electronics 

Electronics Forum. See: Proc. Inst. 
Electronics 

Eng. J. Engineering Journal 
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THIS LATEST CUNNINGHAM SPORTS CAR won its class and placed 3rd on distance 
in the grueling International 24-hour road race at Le Mans, France, in June, 1953. It 
absolutely cannot operate without an effective, lightweight oil cooling system — the 
engine bearings would burn out in less than one hour! That's why a Clifford 6” circular oil 
cooler, seen beside the right front brake drum, is tial. C s report 
it kept the oil cool during the entire 24 hours of racing — 2498. 23 miles of road- 
pounding torture above 100 MPH average speed. 


At any altitude... 
Clifford oil coolers 
are vital 


In the air as on the ground, Clifford 
Feather Weight All-Aluminum Oil 
Coolers bring exceptional benefits to 
the protection of engine lubricating 
systems. For one thing, they’re the 
only all-brazed type of oil cooler. 
Another big advantage is their 
superior weight-strength ratio — the 
result of Clifford’s patented alumi- 
num brazing method and _pre- 


testing in the largest, most modern 
wind tunnel laboratory in the aero- 
nautical heat exchanger industry. 
You'll find Clifford Feather Weights 
in every type of modern aircraft, 
military or civilian, jet or piston 
powered. For further details, write 
Clifford Manufacturing Company, 
138 Grove St., Waltham 54, Mass. 
Division of Standard-Thomson Corpo- 


ration. Sales offices in New York 17, 
Detroit, Chicago 1, Los Angeles. 


CLIFFORD 


MANUFACTURING CO. ; 
WALTHAM, MASS 


METAL BELLOWS EXCHANGERS 


CLIFFORD HEAT EXCHANGERS 
CUSTOM ENGINEERED 
FOR MORE EFFICIENT HEAT TRANSFER 
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The Engr. The Engineer 

Engr. Dig. Engineer’s Digest 

Escher Wyss News 

Esso Air World 

Esso Standard Oil Co. Rep. 
ard Oil Company Reports 

ETH Inst. fiir Aerodynamik (Zurich), 
Mitteilungen. FEidgendéssische Tech 
nische Hochschule, Institut fiir Aero 
dynamik (Zurich), Mitteilungen 


Esso Stand 


Fasteners 

Flight 

Flight Control (Bendix ) 

Flight Mag. Flight Magazine 

Flight Safety Foundation Mech. Bul. 
Flight Safety Foundation, Inc., Me 
chanics Bulletin 

Flight Safety Foundation, Papers 

Flying 

Flying Safety (USAF). Flying Safety 
(United States Air Force ) 

Foote Prints 

France, Min. de l’Air BST; NT; PST. 
France, Ministére de l'Air, Bulletin 
des Services Techniques; Notes Tech 
niques; Publications Scientifiques et 
Techniques 

France, ONERA Pubs. France, Office 
National d’Etudes et de Recherches 
Aéronautiques, Publications 

Franklin Inst. Labs. TR. Franklin In- 
stitute Laboratories for Research and 
Development, Technical Reports 

The Frontier 

Fulmer Res. Inst. Rep. Fulmer Research 
Institute Limited, Reports 


GALCIT Memo. Guggenheim Aeronau- 
tical Laboratory, California Institute of 
Technology, Pasadena, Calif., Memo- 
randums 

Garbell Res. Foundation, Aero. Ser. Gar- 
bell Research Foundation, Aeronautical 
Series 

G-E Rev. General Electric Review 

Gen. Radio Exp. General Radio Experi- 
menter 

GM Eng. J. General Motors Enginecring 
Journal 

Gt. Brit., AAEE Rep. Great Britain, 
Aeroplane and Armament Experimental 
Establishment, Boscombe Down, Re- 
ports 

Gt. Brit. AERE Rep. Great Britain, 
Atomic Energy Research Establish- 
ment, Reports 

Gt. Brit, ARC CP. Great Britain, Aero- 
nautical Research Council, Current 
Papers 

Gt. Brit, ARC R&M. Great Britain, 
Aeronautical Research Council, Re- 
ports & Memoranda 

Gt. Brit., Meteorological Off. Prof. 
Notes & Reps. Great Britain, Mete- 
orological Office, Professional Notes 
and Reports 

Gt. Brit., MOS DGC TIB Rep. & Transl. 
Great Britain, Ministry of Supply, 
Government Defense Council, Tech- 
nical Information Bureau, Reports and 
Translations 

Gt. Brit. NGTE Rep. Great Britain, 
National Gas Turbine Establishment, 
Reports 

Gt. Brit., NPL Aerodynamics Div. Rep. 
Great Britain, National Physical Lab- 
oratory, Aerodynamics Division, Re- 
ports 


ENGINEERING 


Gt. Brit., RAE Rep. Great Britain, Royal 
Aircraft Establishment, Reports 
Gt. Brit., RAE TN. Great Britain, Royal 


Aircraft Establishment, Technical Notes 


Handley-Page Bul. 
tin 

Harvard U. Cruft Lab. TR. Harvard 
University, Cruft Laboratory, Techni- 
cal Reports 

Hawker Siddeley Rev. 


Handley-Page Bulle- 


Hawker Siddeley 


Review 

Hewlett-Packard J. Hewlett-Packard 
Journal 

Hunting Group Rev. Hunting Group Re 
view 


Hydraulic Engr. 


Hydraulic Engineer 


AS Preprints; Papers. Institute of the 
Aeronautical Sciences, Preprints; Pa- 
pers 

IATA Bul. International Air Transport 
Association Bulletin 

ICAO Bul. International Civil Aviation 
Organization Bulletin 

IME Auto. Div. Proc. Institution of Me 
chanical Engineers, Automobile Divi- 
sion, Proceedings 

IME Proc. (A). Institution of Mechani- 
cal Engineers, Proceedings (A) 

IME Proc. (B), Appl. Mech.; Hydraulics 
Institution of Mechanical Engineers 
Proceedings (B), Applied Mechanics 
Hydraulics 

INCO. (International Nickel Company, 
Inc.) 

Ind. & Eng. Chem. 
gineering Chemistry 

Ind. Quality Control. 
Control 

Indian AF Quart. 
Quarterly 

Indian Airman 

Indian Skyways 

Institut Francais du Transport Aérien, 
Res. Papers. Institut Francais du 
Transport Aérien, Research Papers 

Instrumentation 

Instruments 

Interavia (Monthly ) 

Interchem. Rev. Interchemical Review 

Internatl. Nickel Devel. & Res. Div. Tech. 
Bul. International Nickel Company, 
Development & Research Division, 
Technical Bulletins 

Ireland, Meteorological Serv., Geophys. 
Pubs. Ireland, Meteorological Service, 
Geophysical Publications 

ISA J. Instrument Society of America 
Journal. In: Instruments 

Istanbul Tech. U. Bul. Instanbul Tech- 
nical University, Bulletin 


Industrial and En 
Industrial Quality 


Indian Air Force 


J. Acoustical Soc. Am. Journal of the 
Acoustical Society of America 

J. ACS. Journal of the American Chem- 
ical Society 

J. Aero. Sci. Journal of the Aeronautical 
Sciences 

J. Aero. Soc. India. Journal of The Aero- 
nautical Society of India 

J. Air Law & Commerce. 
Law & Commerce 


J. Appl. Mech. Journal of Applied Me- 
chanics 


J. Appl. Phys. Journal of Applied Phys- 
ics 

J. ARS. Journal of the American Rocket 
Society. See Jet Propulsion 


Journal of Air 


REVIEW—JANUARY, 


i954 


J. ASNE. Journal of the American So 
ciety of Naval Engineers 

J. Atmos. & Terrestrial Phys. Journal of 
Atmospheric & Terrestrial Physics 

J. Av. Med. Journal of Aviation Medi 
cine 

J. Brit. Interplanetary Soc. Journal of the 
British Interplanetary Society 

J. Electrodepositors’ Tech. Soc. Journal 


of the  Electrodepositors’ Technical 
Socicty 

J. Eng. Educ. Journal of Engineering 
[education 

J. Exp. Biol. The Journal of Experi 
mental Biology 

J. Franklin Inst. Journal of the Franklin 
Institute 

J. GAPAN. Journal of the Guild of Air 
Pilots and Air Navigators 

J. Helicopter Assn. Gt. Brit. Journal of 


the Helicopter Association of Great 
Britain 

J. Indian Inst. Sci. Journal of the Indian 
Institute of Science 

J. Inst. Metals. Journal of the Institut« 
of Metals 

J. Inst. Navigation. Journal of the In 
stitute of Navigation 

J. Inst. Transp. Journal of the Institut« 
of Transport 

J. Japan Soc. Appl. Mech. Journal of th« 
Japan Society for Applied Mechanics 

J. London Math. Soc. Journal of the 
London Mathematical Society 

J. Math. & Phys. Journal of Mathemat 
ics and Physics 

J. Mech. & Phys. Solids. Journal of 
the Mechanics and Physics of Solids 

J. Meteorology. Journal of Meteorology 

J. RAeS. Journal of the Royal Aeronau 
tical Society 

J 


- Sci. & Ind. Res. Journal of Scientific 
and Industrial Research 


J. Sci. Instr. Journal of Scientific Instru 
ments 

J. Sci. Res. Journal for Scientific Re 
search 

J. SCMA. Journal of the Southern Cali 
fornia Meter Association. In: In- 
struments 

J. SLAE Journal of the Society of Li 


censed Aircraft Engineers (incorporat 
ing The Technical Instructor) 
J. Southern Res. Journal of Southern R« 


search 
J. Space Flight. Journal of Space Flight 
Japan, NCB Rep. Japan, Numerical 


Computation Bureau, Reports 

Japan Sci. Rev. Japan Science Review 
(Engineering Sciences) 

Jet Age 


Jet Propulsion. (Formerly, J. ARS.) 


Kyushu U., Japan, Res. Inst. Appl. Mech. 
Rep. Kyushu University, Japan, Re 
search Institute for Applied Mechanics, 
Reports 


La. State U. Eng. Exp. Sta. Bul. Loui 
siana State University, Engineering Fx 
periment Station, Bulletin 

Lenkurt Demodulator 

Lockheed Aircraft Rep. Lockheed Air- 
craft Corporation, Reports 

The Log 

Lubrication 
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WHICH PILOT LIGHT 


DO YOU NEED? 


DIALC 


THE BIG ONE 


This Pilot Light Assembly was first 
made to accommodate the S-11 lamp 

and was intended for use in the 

cabs of great diesel locomotives. 


ACTUAL SIZE 


Cat. #613529-211 


This BIG one 
Dialco HAS THE COMPLETE LINE OF 
INDICATOR and PANEL LIGHTS \ = 


\ this LITTLE one 
\ 


THE LITTLE ONE 


The miniaturization program on defense products required the 
development of this sub-miniature light. It is used 

on communication equipment and aircraft. 
Midget flanged base bulbs to fit are rated 1.3, 6, 12, and 28 volts. 


ample to suit your own special conditions and 
requirements will be sent promptly 
and without cost. Just outline your needs. 


\ 


ACTUAL SIZE 


Cat. #8-1930-621 


Let our engineering department assist 
in selecting the right lamp and the best 
pilot light for YOU. 


Write for the Dialeco HANDBOOK of PILOT LIGHTS 


Foremost Manufacturer of Pilot Lights 


DIALIGHT CORPORATION 


60 STEWART AVE., BROOKLYN 37, N. Y. HYACINTH 7-7600 
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Mach. Des. Machine Design 

Mag. of Magnesium. Magazine of Mag- 
nesium 

Marconi Rev. Marconi Review 

Martin Star 

Materials & Methods 

Mech. Eng. Mechanical Engineering 


Mech. Engr. (India). Mechanical En- 
gineer, Bangalore, India (Journal of the 
Mechanical Engineering Society, Indian 
Institute of Science) 

Metal Treatment 

Metallurgia 

Meteorological Mag. The Meteorological 
Magazine 

Mil. Surgeon. Military Surgeon 

Miss. State U. Eng. Res. Sta. Res. Rep. 
Mississippi State University, Engineer- 
ing Research Station, Research Re- 
ports 

Mitteil. Hydraulischen Inst. Tech. Hoch- 
schule, Miinchen. Mitteilungen des 
Hydraulischen Instituts der Techni- 
schen Hochschule, Miinchen 

Mitteil. Max-Planck-Inst. fiir Strémungs- 
forschung. Mitteilungen aus dem Max- 
Planck-Institut fiir Str6mungsforschung 
(Géttingen) 

Modern Metals 

Motorola Newsgram 


N.C. State Coll., Eng. Sch. Bul. North 
Carolina State College, Engineering 
School Bulletin 

Natl. Acad. Sci. NRC Rep. National 
Academy of Sciences of the United 
States, National Research Council, Re- 
ports 

Natl. Assn. State Av. Off. Papers. Na- 
tional Association of State Aviation Of- 
ficials, Papers 

NATO AGARD Memo. North Atlantic 
Treaty Organization, Advisory Group 
for Aeronautical Research and Develop- 
ment, Memorandum 

Naval Av. News. 

Navigation 

Netherlands, Mathematisch Centrum, 
Amsterdam, Rep. ( Reports) 

Netherlands, NLL Rep. (Rep. & Trans.) 


Naval Aviation News 


Netherlands, Nationaal Luchtvaart- 
laboratorium (National Aeronautical 


Research Institute), Amsterdam, Re- 
ports (Reports and Transactions) 

New Frontiers 

New Zealand Flying 

NFPA Bul.; Papers; Rep. National 
Fire Protection Association, Bulletins; 
Papers; Reports 

NFPA Comm. Av. & Airport Fire Protec- 
tion Bul.; Rep. National Fire Protec- 
tion Association, Committee on Avia- 
tion and Airport Fire Protection, Bul- 
letins; Reports 

North Amer. Av. Special Res. Rep. 
North American Aviation Corporation, 
Special Research Reports 

NYU Res. Rev. New York University, 
College of Engineering, Research Re 
view 


O. State U. Eng. Exp. Sta. News. The 
Ohio State University, Engineering Ex- 
periment Station, News 

Ordnance 

Ore. State Coll. Eng. Exp. Sta. Bul. 
Oregon State College, Engineering Ex- 
periment Station, Bulletin 

Organic Finishing 

The Oscillographer 


ENGINEERING REVIEW- 


Pacific J. Math. 
ematics 

Papers in Meteorology & Geophys. 
Papers in Meteorology and Geophysics 

Pegasus 

Philips Tech. Rev. 
view 

Philos. Mag. Philosophical Magazine 

Photogrammetria 


Pacific Journal of Math- 


Philips Technical Re- 


Photogrammetric Eng. Photogrammetric 
Engineering 
Photographic Eng. Photographic En- 


gineering 

Power Jets Memo. Power Jets (Research 
and Development) Limited, Memo- 
randum 

Princeton U. Aero..Eng. Lab. Rep. 
Princeton University, Aeronautical En- 
gineering Laboratory, Reports 

Proc. Cambridge Philos. Soc. Proceed- 
ings Cambridge Philosophical Society 

Proc. IEE, PartI. Proceedings of the In- 
stitution of Electrical Engineers, Part I 
(General) 

Proc. IEE, Part II. Proceedings of the 
Institution of Electrical Engineers, 
Part II (Power Engineering) 

Proc. IEE, Part III. Proceedings of the 
Institution of Electrical Engineers, 
Part III (Radio and Communication 
Engineering ) 

Proc. Inst. Electronics. Proceedings of 
the Institution of Electronics (Elec 
tronics Forum ) 

Proc. IRE. Proceedings of the Institute 
of Radio Engineers 

Proc. London Math Soc.,2nd Ser.; 3rd Ser. 
Proceedings of the London Mathe- 
matical Society, 2nd Series; 3rd Series 

Proc. Phys. Soc., Sect. B. Proceedings of 
the Physical Society ( British), Section B 

Proc. Royal Netherlands Acad. Sci., Am- 
sterdam, Ser. A; Ser. B; Ser. C 
Proceedings of the Royal Netherlands 
Academy of Sciences at Amsterdam, 
Series A (Mathematical Sciences); Series 
B (Physical Sciences, containing, e.g., 
Astronomy, Chemistry, Geology, 
Physics, Technical Sciences); Series C 
(Biological and Medical Sciences) 

Proc. Royal Soc. (Edinburgh). Proceed- 
ings of the Royal Society (Edinburgh) 

Proc. Royal Soc. (London), Ser. A. 
Proceedings of the Royal Society (Lon- 
don), Series A (Mathematical and 
Physical Sciences) 

Prod. Eng. Product Engineering 

Prof. Engr. Professional Engineer 

Purdue U. TR. 


Purdue University, Tech- 
nical Reports 


Quadrangle 

Quart. Appl. Math. 
Mathematics 

Quart. J. Mech. & Appl. Math. Quarterly 
Journal of Mechanics and Applied 
Mathematics 

Quart. J. Royal Meteorological Soc. 
Quarterly Journal of the Royal Me- 
teorological Society 


Quarterly of Applied 


Radio & TV News. 
News 

Radio-Electronic Eng. Sect. Radio-Elec 
tronic Engineering Section, In: Radio 
& TV News 

Radio Tech. Comm. Aeronautics, Papers. 
Radio Technical Commission for Aero- 
nautics, Papers 

RAND Corp. Transl. The RAND Cor- 
poration, Translations 


Radio & Television 


JANUARY, 


1954 


RCA Rev. RCA Review 

La Recherche Aéronautique (Paris) 

Republic Av. Rep. Republic Aviation 
Corporation, Reports 

Res. Trends (Cornell Aero. Lab.). Re- 
search Trends (Cornell Aeronautical 
Laboratory, Inc. ) 

Rev. Sci. Instr. 
Instruments 

Revista de Aeronautica (Madrid) 

Revista Nacional de Aeronautica (Buenos 
Aires) 

Reynolds Metals Tech. Adviser. 
olds Metals Technical Adviser 
La Ricerca Sci. La Ricerca Scientifica 

(Rome) 
Rivista Aeronautica (Rome) 
Rockets 
Rolls-Royce Bul. 
Ryan Reporter 


Review of Scientific 


Reyn- 


Rolls-Royce Bulletin 


Saab Sonics (Sweden) 

Saab TN. Saab Technical Notes 

SAE Aero. Info. Rep. Society of Automo 
tive Engineers, Aeronautical Informa 
tion Report 

SAE J. SAE Journal 

SAE Preprints; Papers. Society of Auto 
motive Engineers, Preprints; Papers 


Sailplane & Glider. 


Saro Prog. Saro Progress 
Sartryck ur Tellus 
Science 


Sheet Metal Ind. Sheet Metal Industries 
Shell Av. News. Shell Aviation News 
Skyline. (North American Aviation, Inc 
Skyways 

SNCASO Papers. Société Nationale de 


Constructions Aéronautiques du Sud 
Ouest, Papers 


Soaring 
Solar Blast 
SPE J. Society of Plastics Engineers, 


Journal 

Sperry Gyroscope Rep. 
scope Company, Reports 

Sperry Rev. 

Sperryscope 

Stanford Res. Inst. Res. Ind. Stanford 
Research Institute, Research for In 
dustry 

State Coll. Ia. Eng. Exp. Sta. TR. State 
College of Iowa, Engineering Experi 
ment Station, Technical Reports 

Steel Horizons 

Steel Processing 

Stockholm, KTH AERO TN. Stockholm, 
Kungliga Tekniske Hégskola, Institu 
tionen for Flygteknik, Technical Notes 

Structural Engr. Assn. Calif. Rep. Struc- 
tural Engineers Association of Califor- 
nia, Reports 

Sverdrup & Parcel Transl. Rep. Sverdrup 
& Parcel, Inc., Translation Reports 

Sweden, Flygtekniska Férstksanstalten, 
FFA Meddelande 

Syracuse U. Transp. Conf. Papers. Syra 
cuse University, Transportation Confer 
ence, Papers 


Sperry Gyro 


Sperry Review 


Taylor Tech. Taylor Technology 
Tech. et Sci. Aéronautiques. Technique 
et Science Aéronautiques (Paris) 


Tech. Rev. Technology Review 
Tele-Tech 
Tool Engr. Tool Engineer 


Trans. AIEE. Transactions of the Ameri 
can Institute of Electrical Engineers 
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STRATOS 
HAS GOOD ANGINERRING 
POSITIONS OPEN FOR 


PROJECT ENGINEERS 
(SENIOR AND JUNIOR) 


CONTROLS ENGINEERS 
RESEARCH ENGINEERS 
DESIGN ENGINEERS 


Stratos has interesting and challenging openings for quali- Dy INTER VIEWS 

fied engineers with experience applicable to pneumatic RING THE A NUAL 
accessories and high speed rotating equipment for indus- MEETING OF THE 
trial and aeronautical applications. | 5 

Excellent research and development facilities in a modern CAN BE ARRA NGED 
air-conditioned plant. Good housing available. Ideal sub- By CALLING: 

urban living on Long Island, convenient to N.Y.C. CIR CLE 7 
Superior facilities for boating, golf, fishing, fine beaches, (NEW YORK ciry) 

other recreational features. 5-day work week—extra com- BAY SH 


pensation for extended work day. 


s TR aros 


A DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORP. 
Main Office: Bay Shore, L. 1.,N.Y¥. * West Coast Office: 1355 Westwood Blvd., Los Angeles, Calif. 


STRATOS IS DESIGNING AND PRODUCING SUCH EQUIPMENT AS: 


REFRIGERATION TURBINE REFRIGERATION PACKAGE AIR-TURBINE DRIVE BOOTSTRAP COOLING UNIT CABIN SUPERCHARGER 
FOR FIGHTERS FOR JET BOMBERS FOR ACCESSORIES FOR TRANSPORT AIRCRAFT FOR TRANSPORT AIRCRAFT 
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© 
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Trans. ASME. Transactions of the Amer- 
ican Society of Mechanical Engineers 
Trans. Inst. Welding. Transactions of 
the Institute of Welding 

Trans. IRE Prof. Group on Microwave 
Theory & Techniques. Transactions of 
the Institute of Radio Engineers, Pro- 
fessional Group on Microwave Theory 
and Techniques 

Trans. Soc. Inst. Tech. Transactions of 
the Society of Instrument Technology 

Transp. & Commun. Rev. 
and Communications Review 

Transport (India) 

Trend in Eng. The Trend in Engineering 


Transport 


U. Ark. Engr. Exp. Sta. Bul. University 
of Arkansas, Engineering Experiment 
Station, Bulletin 

U. Calif. Pubs. in Eng. University of 
California, Publications in Engineering 

U. Ill. Bul. University of Illinois, Bulle- 
tins 

U. Ill. Eng. Exp. Sta. Bul.; TR. Univer- 
sity of Illinois, Engineering Experiment 
Station, Bulletins; Technical Reports 

U. Md. Inst. Fluid Dynamics & Appl. 
Math., Lecture Ser. University of 
Maryland, Institute for Fluid Dynamics 
and Applied Mathematics, Lecture 
Series 

U. Mich. Eng. Res. Inst. Rep. University 
of Michigan, Engineering Research In- 
stitute, Reports 

U. Minn. Inst. Tech. Dept. Aero. Eng., 
Res. Rep. University of Minnesota, 
Institute of Technology, Department of 
Aeronautical Engineering, Research Re- 
ports 

U. Toronto Inst. Aerophys. Rev.; Rep. 
University of Toronto, Institute of 
Aerophysics, Review; Reports 

U. Wash. Eng. Exp. Sta. Bul.; Reprints. 
University of Washington, Engineering 
Experiment Station, Bulletins; Re- 
prints 

U. Wis. NRL Dept. Chem. Rep. Univer- 
sity of Wisconsin, Naval Research 
Laboratory, Department of Chemistry, 
Reports 

United Air Lines News 


U.S. AEC Rep. United States Atomic 
Energy Commission, Reports 
U.S., Bur. Mines Bul.; Rep. Invest. 


United States, Bureau of Mines, Bul- 
letin; Report of Investigations 

U.S., CAA TDR. United States, Civil 
Aeronautics Administration, Technical 
Development Reports 

U.S., Forest Prod. Lab. Rep. 
States, Forest Products 
Madison, Wis., Reports 

U.S., NACA Rep.; RM; TM; TN. 
United States, National Advisory Com 
mittee for Aeronautics, Report; Re 
search Memorandum; Technical Mem- 
orandum; Technical Notes 

U.S., NADC Rep. U.S., Naval Air De- 
velopment Center, Reports 

U.S., NAES Rep. United States, Naval 
Air Experiment Station, Reports 


United 
Laboratory, 


U.S., NAVORD Rep. United States, 
Naval Ordnance, Reports 
U.S., Navy Dept. BuAer RDR. United 


States, Navy Department, Bureau of 
Aeronautics, Research Division Reports 

U.S., Navy Dept., David W. Taylor Model 
Basin, Rep.; Transl. United States, 
Navy Department, David W. Taylor 
Model Basin, Reports; Translations 

U.S., NBS J. Res. United States, Na- 
tional Bureau of Standards, Journal of 
Research 


U.S., NBS Sum. TR. United States, Na- 
tional Bureau of Standards, Summary 
Technical Reports 

U.S., NBS Tech. News Bul. United 
States, National Bureau of Standards, 
Technical News Bulletin 

U.S., NRL Rep. United States, 
Research Laboratory, Reports 

U.S., ONR Res. Rep. United States, 
Office of Naval Research, Research 
Report (monthly ) 

U.S., ONR Special Devices Cen. TR. 
United States, Office of Naval Research, 
Special Devices Center, Technical Re- 
ports 

U.S., Weather Bur. Mo. Weather Rev. 
United States, Weather Bureau, 
Monthly Weather Review 

USAF AMC Eng. Div. Aero Med. Lab. 
TR. United States Air Force, Air Ma- 
teriel Command, Engineering Division, 
Aero Medical Laboratory, Technical 
Reports 

USAF APG Rep. United States Air 
Force, Air Proving Ground, Reports 

USAF MATS Rep.; Papers. United 
States Air Force, Military Air Transport 
Service, Reports; Papers 


USAF SAM Rep. 


Naval 


United States Air 


Force, School of Aviation Medicine, 
Reports 

USAF TR. United States Air Force, 
Technical Reports 

U.S. Air Serv. U.S. Air Services 

U.S. Armed Forces Med. J. United 


States Armed Forces Medical Journal 
U.S. Naval Inst. Proc. United States 
Naval Institute, Proceedings 
U.S. Steel Lubricants Testing Lab. Rep. 
United States Steel Lubricants Testing 
Laboratory, Reports 


Wa. j. 
Science 
VPI Eng. Exp. Sta. Ser. Bul. Virginia 
Polytechnic Institute, Engineering Ex- 

periment Station, Series Bulletin 


The Virginia Journal of 


W. U. Tech. Rev. 
nical Review 
Welding J. Welding Journal 


Welding J. Res. Suppl. Welding Jour- 
nal, Research Supplement 


Welding Res. Welding Research (Lon- 
don) 

Weltraumfahrt (Frankfurt am Main) 

Western Av. Western Aviation 

Westinghouse Engr. 
gineer 

Whites’ Av. Whites’ Aviation 

Wireless Engr. 

Wireless World 

WMO Bul. World 
ganization Bulletin 


Western Union Tech- 


Westinghouse En 


Wireless Engineer 


Meteorological Or- 


Z.VDI. Zeitschrift des Vereins Deutscher 
Ingenieure (Berlin ) 
ZAMM. Zeitschrift fiir angewandte 
Mathematik und Mechanik (Berlin) 
ZAMP. Zeitschrift fiir angewandte Math- 
ematik und Physik (Zurich) 

ZFW. Zeitschrift fiir Flugwissenschaften 
(Braunschweig ) 

Zurich Tech. U. Papers. Zurich 
nological University, Papers 

ZWB UM. Zentrale fiir Wissenschaft- 
liches Berichtswesen ueber Luftfahrts- 
forschung, Untersuchungen und Mitteil- 
ungen 


Tech- 


1954 
Aerodynamics 
Aerodynamics—Theory, Experiment 
Application. Hugh L. Dryden. Aero 


Eng. Rev., Dec., 1953, p. 88. Historical 
review of research and other phases. 

Energy Approach to the General Air- 
craft Performance Problem. E. S. Ru 
towski. Douglas Rep. SM-14875, July, 
1953. 34 pp. 

The Flight of Birds. II—Wing Func- 
tion in Relation to Flight Speed. R. H 
J. Brown. J. Exp. Biol., Mar., 1953, p 
90. Reprint. 


Boundary Layer and Thermoaerodynamics 


Analogy Between Mass and Heat 
Transfer with Turbulent Flow. 
E. Callaghan. U.S., NACA TN 8045, 
Oct., 19538. 19 pp. Analysis in terms of 
Prandtl’s simplified concept of the tur- 
bulent boundary layer. 

The Compressible Laminar Boundary 
Layer with Arbitrary Pressure and Surface 
Temperature Gradients. Deane N. Mor- 
ris and John W. Smith. J. Aero Sci., 
Dec., 1953, p. 805. 26 refs. Extension 
of the Karman-Pohlhausen method to 
arrive at an approximate, general solution 
of the Prandtl boundary-layer equations 

The Compressible Laminar Boundary 
Layer with Heat Transfer and Small 
Pressure Gradient. George M. Low 
U.S.. NACA TN 3028, Oct., 1953. 68 
pp. 19 refs. 

Determination of Boundary-Layer Tran- 
sition Reynolds Numbers by Surface- 
Temperature Measurement of a 10° Cone 
in Various NACA Supersonic Wind Tun- 
nels. Albert O. Ross. U.S., NACA TN 
3020, Oct., 1953. 26 pp. 

Factors Affecting Transition at Super- 


Edmund 


sonic Speeds. K. R. Czarnecki and 
Archibald R. Sinclair. U.S... NACA RM 
L53118a, Nov. 4, 1953. 13 pp. 


Local Heat-Transfer Coefficients on 
Surface of an Elliptical Cylinder, Axis 
Ratio 1:3, in a High-Speed Air Stream. 
R. M. Drake, Jr., R. A. Seban, D. L 
Doughty, and S. Levy. Trans. ASME, 
Oct., 1953, p. 1291. Experimental cal 
culation to check approximate methods 
for predicting laminar boundary layer heat 
transfer rates. 

Preliminary Experimental Investigation 
of Low-Speed Turbulent Boundary Layers 
in Adverse Pressure Gradients. Virgil 
A. Sandborn. U.S., NACA TN 3031, 
Oct., 1953. 37 pp. 14 refs. 


Fluid Mechanics & Aerodynamic Theory 


An Analytical Study of the Effect of 
Airplane Wake on the Lateral Dispersion 
of Aerial Sprays. Wilmer H. Reed, III 
U.S., NACA TN 3032, Oct., 1953. 46 pp 

Compressible Viscous Fluids. V. G 
Szebehely. Va. J. Sci., Jan., 1953, p 
14. Reprint. General form of the Na 
vier-Poisson-Duhem equation applied to 
flow problems. 

Counting Methods and Equipment for 
Mean-Value Measurements in Turbulence 


Research. H. W. Liepmann and M. § 
Robinson. U.S., NACA TN 3037, Oct., 
1953. 49 pp. 14 refs. 


Flow of Gases Through Consolidated 
Porous Media. David Cornell and 
Donald L. Katz. Ind. & Eng. Chem., 
Oct., 1953, p. 2145. 25 refs. 
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FOUR WAY HIGH TEMPERATURE \y 
VALVE FOR JET ENGINES RM 


CONTROL 


Why is Apet aircraft equipment the most 
preferred in the industry? It all boils down 
to matching product to application. Close 
cooperation with aircraft and engine manu- 
facturers, exhaustive tests and constant im- 
provement have produced Aircraft Hydraulic 
and Pneumatic Control Equipment, Heater, 
Anti-Icing and Fuel System Equipment and 
i Engine Accessories which match the indus- 
try’s every application. 

Above all, Apet has the combination of 
specialized talent, experience and unequaled 
facilities essential. for the successful solution 
of aircraft and engine control problems. 


ApveL...Foremost in performance... 


A DIVISION OF GENERAL METALS CORPORATION 
BURBANK, CALIFORNIA + HUNTINGTON, WEST VIRGINIA 
CANADA: RAILWAY & POWER ENGINEERING CORPORATION, LIMITED 
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AMATO 


+——+ — 
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RESEARCH ENGINEERING 
DEVELOPMENT DESIGN PRODUCTION 
OPERATION TESTING TRAINING 
MAINTENANCE @ FIELD SERVICE 


— LAN D-AIR, wwe. 


GENERAL OFFICES @ 440 WEST SUPERIOR ST., CHICAGO 10, ILL. 


JA 


NUARY, 1954 


The Fluid Mechanics of Detonation 
Waves. Appendix I—Moving Wave Re 
lations Deduced From the Stationary Case 
Appendix II—Fundamental Derivation of 
Moving Wave Equations. Appendix III 
The Relation Between the Moving and 
Stationary Wave Cases. Appendix IV 
Expansion Waves. L. G. Dawson 
RAeS., Oct., 1958, p. 618. 

The Mechanism of Disintegration of 
Liquid Sheets. J. L. York, H. E. Stubb 
and M. R. Tek. Trans. ASME, Oct 
1953, p. 1279. Experimental analysi 
of the disintegration of a plane sheet of 
liquid of finite thickness, moving tangen 
tially relative to a surrounding fluid, tak 
ing into account instability and wave 
formation at the interface 

A Note on Gravity Waves of Finite 
Amplitude. J. N.Hunt. Quart. J. Mech 
& Appl. Math., Sept., 1953, p. 336 

An Experimental Investigation of the 
Drag and Shape of Air Bubbles Rising in 
Various Liguids. W. L. Haberman an 
R. K. Morton. U.S., Navy Dept., David 
W. Taylor Model Basin, Rep. 802 (N 
715-102), Sept., 1953. 55 pp. 50 ref 

The Steady Flow of a Viscous Fluid 
Past an Elliptic Cylinder and a Flat Plate 
at Small Reynolds Numbers. S. Tomo 
tika and T. Aoi. Quart J. Mech. & Appl 
Vath., Sept., 1953. p. 290 

Temperature Gradients in Turbulent 
Gas Streams; Behavior Near Boundary in 
Two-Dimensional Flow. S. D. Cavers, 
N. T. Hsu, W. G. Schlinger, and B. H 
Sage. Ind. & Eng. Chem., Oct., 1953, p 
2139. 20 refs 

Virtual Momentum and Slender Body 
Theory. John W. Miles. Quart. J. Mech 
& Appl. Math., Sept., 1953, p. 286. Ex 
tension of Ward’s analysis of the super 
sonic steady flow problem to unsteady 
flow, reconciling Munk’s theoretical cal 
culation of the transverse forces acting 
on slender pointed bodies. 


Internal Flow 


Aerodynamic Design of Efficient Two- 
Dimensional Channels. J. D. Stanitz 
Trans. ASME, Oct., 1958, p. 1241. A 
general design method taking into a 
count arbitrarily prescribed velocity dis 
tributions along the channel walls 

Analysis of Turbulent Heat Transfer 
and Flow in the Entrance Regions of 
Smooth Passages. Robert G. Diessler 
U.S., NACA TN 3016, Oct., 1953. 88 pp 
13 refs 

Cavitation Tests on Hydrofoils in Cas- 
cade. Fukusabur6é Numachi Tran 
ASME, Oct., 1953, p. 1257. 15 refs 
Theoretical and experimental investiga 
tion 

Concerning the Flow on Ring-Shaped 
Cowlings. XII—Two New Classes of 
Circular Cowls. Dietrich Kiichemann and 
Johanna Weber. XIII—The Influence of 
a Projecting Hub. D. Kiichemann 
(ZWB UM 3111, 3144, 1944, 1945?) U.S., 
NACA TM 1360, 1361, Oct., 1953. 72 
19 pp. Translation. Investigation of 
the inlet problem of scooping air from the 
free stream 

L’Ecoulement Non Permanent de Fluides 
Compressibles 4 Travers des Conduites 
Droites (On the Non-Permanent Flow of 
Compressible Fluids in Straight Ducts. 
I—Caractéristiques des Equations de 
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AERONAUTICAL 


New Temco 


PLEBE 


From drawing board to 
first flight in 75 days! 


ENGINEERING REVIEW 


JANUARY, 1954 


Presenting the new Model 33 


primary-basic trainer 


It’s a completely new aircraft— 
TEMCO’s Model 33 trainer, now 
undergoing evaluation by the 
U.S. Navy at Pensacola, Florida. 

Initial design of the Plebe was 


begun last June 10. Seventy-five 


days later the new trainer made 
its first flight! 


Plants at: DALLAS 


The Plebe is a two-place, low 
wing, tricycle landing gear trainer. 
Its bubble canopy gives both stu- 
dent and instructor unexcelled 
visibility. The new trainer has an 
exceptional rate of climb of 1350 


feet per minute and plenty of 


\_ 


GARLAND, TEXAS 


power for training maneuvers 
with its 225-horsepower Conti- 
nental military engine and full 
constant speed propeller. 

Here is another example of how 
TEMCO, with remarkably little 
lead time, can turn out a com- 
pleted aircraft of its own design... 
further proof also that TEMCO 
delivers a quality product on 


schedule... at lowest possible cost. 


DALLAS, TEXAS 


GREENVILLE, TEXAS 
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Mouvement d'un Fluide Compressible 
dans une Conduite Déformable. II 
Substitution, a lEquation Thermody- 
namique d’Etat d’un Fluide Réel, d’une 
Equation s’en Rapprochant au Voisinage 
de p = po,p = po. III—Cas d’un Mouve- 
ment Discontinu Ondes de Choc; Rela- 
tions Fondamentales. IV-——Determina- 
tion de l’Onde de Choc. V-—Application 
au Probléme de la Détermination de la 
Loi de 1’Injection de Combustible dans les 
Moteurs Diesel. VI—Loi de Similitude 
pour la Détermination du Mouvement a 
l’Intérieur d’un Fluide Réel dans 1’Hypo- 
thése d’un Mouvement Lent. VII 
Equations du Mouvement dans le Cas le 
plus Général. Carlo Ferrari. France, 
Min. del’ Air PST 281, 1953, pp. 278, 276, 
278, 281, 283, 291, 293. In 
and English. 

An Experimental Investigation of Sec- 
ondary Flow in an Accelerating, Rectangu- 
lar Elbow with 90° of Turning. John D. 
Stanitz, Walter M. Osborn, and John 
Mizisin. U.S., NACA TN 3015, Oct., 
1953. 60 pp. 18 refs. 

An Investigation of Sound Vibrations in 
a Tube Containing a Heat Source. Joseph 
L. Neuringer and George E. Hudson. J. 
Acoustical Soc. Am., Nov., 1952, p. 667. 
Reprint. Theoretical analysis of the in- 
ternal flow aerothermodynamic process. 

A Note on Secondary Flow in Rotating 
Radial Channels. James J. Kramer and 
John D. Stanitz. U.S... NACA TN 
3013, Oct., 1958. 33 pp. 

Some Stall and Surge Phenomena in 
Axial-Flow Compressors. Merle C. Hup- 
pert and William A. Benser. J. Aero 
Sci., Dec., 1953, p. 885. Definition of the 
problem of stall and surge. 

On Turbulent Flow in Circular Pipe. 
S. I.. Pai. J. Franklin Inst., Oct., 1958, 
p. 337. 21 refs. Analysis of the Reyn- 
olds equations of turbulent flows of an 
incompressible fluid. 

The Transient Motion of Sound Waves 
in Tubes. J. D. Pearson. Quart. J. 
Mech. & Appl. Math., Sept., 19538, p. 
313. Derivation of a formula for the 
velocity potential by use of Heaviside’s 
operators to obtain a series solution in a 
tube of slightly variable cross-section. 

The Use of a Shallow Water Channel 
for Quantitative Investigation of Compres- 
sible Gas Flow. P. F. R. Weijers. 
Australia, ARL AN 123, May, 1958. 58 
pp. 15 refs. 


French 


Stability & Control 


Deux Notes Concernant la Stabilité 
(Two Notes Concerning Stability). Goran 
Borg. France, Min. de l’Air PST 281, 
1953, p. 21. In French English. 
Analysis of the variational equations of a 
conservative system and a method of 
attack on the stability problem. 

Flight Investigation of a Mechanical 
Feel Device in an Irreversible Elevator 
Control System of a Large Airplane. B. 
Porter Brown, Robert G. Chilton, and 
James B. Whitten. (U.S., NACA TN 


2496, 1951.) U.S., NACA Rep. 1101, 
1952. 14 pp. Supt. of Doc., Wash. 


$0.20. 

Graphical Solution of Some Automatic- 
Control Problems Involving Saturation 
Effects with Application to Yaw Dampers 


ENGINEERING REVIEW 


for Aircraft. William H. Phillips. U.S 
NACA TN 3034, Oct., 1953. 41 pp. 

A Method of Analyzing Dynamic Test 
Data. R. Sedney and D. Zes. Douglas 
Rep. SM-14774, May, 1953. 27 pp. 

A Method of Deriving Frequency-Re- 
sponse Data for Motion of the Center of 
Gravity from Data Measured on an Air- 
craft at Locations Other Than the Center 
of Gravity. John M. Eggleston. U.S., 
NACA TN 3021, Oct., 1953. 25 pp. 

A Preliminary Study of the Problem of 
Designing High-Speed Airplanes with 
Satisfactory Inherent Damping of the 
Dutch Roll Oscillation. John P. Campbell 
and Marion O. McKinney, Jr. U.S., 
NACA TN 3035, Oct., 1953. 40 pp. 

Research in Stalled Flight. Gifford 
Bull. Res. Trends (Cornell Aero. Lab.), 
Fall, 1953, p. 1. Stability problem and 
solution possibilities. 


Wings & Airfoils 


Analysis of Some Wing-Body-Vertical 
Tail Interference Problems for Non- 
Symmetric Steady Flow Using Slender- 
Body Theory. Marten T. Landahl 
Stockholm, KTH AERO TN 32, July 10, 
1953. 30 pp. 13 refs 

An Approximate Method of Calculating 
the Deformations of Wings Having Swept, 
M or W, A, and Swept-Tip Plan Forms. 
George W. Zender and William A. Brooks, 
Jr. U.S., NACA TN 2978, Oct., 1953. 28 
pp. 

Calculated Spanwise Lift Distributions 
and Aerodynamic Influence Coefficients 
for Unswept Wings in Subsonic Flow. 
Franklin W. Diederich and Martin Zlot 
nick. U.S., NACA TN 3014, Oct., 1953. 
120 pp. 

An Experimental Investigation of Tran- 
sonic Flow Past Two-Dimensional Wedge 
and Circular Arc Sections Using a Mach- 
Zehnder Interferometer. Arthur Earl 
Bryson, Jr. (U.S... NACA TN 2560, 
1951.) U.S., NACA Rep. 1094, 1952 
33 pp. 34 refs. Supt. of Doc., Wash 
$0.30. 

An Experimental Study of a Sym- 
metrical Aerofoil with a Rear Suction 
Slot and a Retractable Flap. D. M. Heu 
ghan. J. RAeS., Oct., 1953, p. 627. 18 
refs. 

The Flat Triangular Wing with Sub- 
sonic Leading Edges in Sideslip at Super- 
sonic Speeds. Hermann Behrbohm 
Saab TN 14, Oct. 30, 1952. 23 pp. 13 
refs. 

The Flow About a Section of a Finite- 
Aspect-Ratio NACA 0018 Airfoil on a 
Transonic Bump. Jack A. Mellenthin. 
U.S., NACA TN 3036, Oct., 1953. 30 pp 

On the Subsonic, Transonic and Super- 
sonic Flow Around Low Aspect Ratio 
Wings and Incidence and Thickness. 
Friedrich Keune. Stockholm, KTH 
AERO TN 28, Sept. 14, 1953. 32 pp. 
13 refs. 


Aeroelasticity 


Actes du Colloque International des 
Vibrations Non Linéaires. France, Min 
de l'Air PST 281, 1953. 296 pp. 194 
refs, 

An Approach to the Buffeting of Air- 
craft Structures by Jets. John W. Miles. 


JANUARY, 


1954 


Douglas Rep. 
10 pp. 14 refs. 

An Analysis of the Effectiveness of a 
Gust Alleviating Device. Billy S. Brooks 
and Glenn C. Miller. USAF WADC TA 
WCLS 53-52, July 1, 19538. 15 pp. 

Calculation of Vibrational Relaxation 
Times in Three Dimensions. Robert N 
Schwartz. Dzussertation, Catholic U. Amer. 
1953. 10 pp. 12 refs. 

Détermination Numérique de Solutions 
Périodiques dans le Cas d’Oscillations 
Non Lineaires (Zur Numerischen Bestim- 
mung Periodischer Lésungen Bei Nicht- 
linearen Schwingungen). I-—Le Prob- 
léme des Valeurs aux Limites (Die Rand- 
wert-Aufgabe). Il—Identification avec 
Relaxation (Kollakation mit Relaxation). 
III—Méthods des Différences, Ordinaire 
et Perfectionnée (Gewoehnliches und 
Verbesseres Differenzenverfahren). IV 
Exemple (Beispiel). L.Collatz. France, 
Min. de l'Air PST 281, 1953, pp. 195, 
196, 200, 203. In French and German. 

Effects of Wing Twist on the Response 
of an Airplane Encountering a Sharp- 
Edged Gust. Gordon C. K. Yeh and 
Johann Martinek. J. Aero. Sci., Dec., 
1953, p. 827. Analysis of the case of gust 
penetration of an airplane having the 
degrees of freedom of vertical motion and 
wing twist. 

An Electrical Analogy for Solving the 
Oscillating-Surface Problem for Incom- 
pressible Nonviscid Flow. Marten T. 
Landahl and Valter J. E. Stark. Stock 
holm, KTH AERO TN 84, July 20, 1953. 
19 pp. 

Etude Sur les Sous-Harmoniques dans 
les Vibrations de Torsion de Vilebrequins 
et Remarques Générales. Sur les Oscilla- 
tions Sous-Harmoniques dans les Sys- 
témes Non Linéaires (Subharmonics in 
Torsional Crankshaft Vibrations and Some 
General Remarks About Subharmonics 
in Non-Linear Systems). I—vVibrations 
Sous-Harmoniques Forcées dans les 
Systémes a Force Motrice ‘‘Non-Linéaire’’ 
(Forced Subharmonic Vibrations in Sys- 
tems with ‘‘Non-Linear’’ Motive Force). 
II—-Vibrations Sous-Harmoniques de Tor- 
sion dans les Vilebrequins (Subharmonics 
Torsional Vibrations in Crankshafts). 
III—-Vibrations Sous-Harmoniques dans 
les Systemes Vraiment Non Linéaires 
(Subharmonics in True Non-Linear Sys- 
tems). Per Draminsky. France, Min. dé 
l’Air PST 281, 1958, pp. 129, 139, 146 
In French and English. 

Experimental Aerodynamic Derivatives 
of a Sinusoidally Oscillating Airfoil in 
Two-Dimensional Flow. Robert L. Half- 
man. (U.S., NACA TN 2465, 1951 
U.S., NACA Rep. 1108, 1952. 44 pp 
Supt. of Doc., Wash. $0.20. 

Modes of Vibration of a Suspended 
Chain. David S. Saxon and A. S. Cahn 
Quart J. Mech. & Appl. Math., Sept 
1953, p. 273. NBS method to calculate 
the characteristic frequencies of a sus 
pended inextensible chain vibrating with 
small amplitude in the plane of the cate 
nary forming the equilibrium configura 
tion. 

Note Sur les Propriétés des Solutions 
d’une Equation Différentielle Que 1’On 
Peut Deduire Directement de 1’Equation 
Différentielle Elle-Méme (Note on the 
Properties of Solutions of a Differential 


SM-14795, June, 1958 
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Remote electrical control opens or closes this 
new Fuel Shut-Off Valve in one second. Actu- 
ated by pump pressure, it provides high flow 
rate with low pressure drop by use of a single 
poppet fastened to a flexible Teflon diaphragm. 
Specifically designed for turbojet engine after- 
burner and rocket fuel feed systems, the valve 
is normally installed downstream from the 
pump. It has no close-fitting parts — handles 
unfiltered fuel acceptable to the pump. Aro- 
matics in aircraft fuels do not affect the parts, 
and most rocket fuels do not corrode them. 


In operation, fuel at pump pressure enters a 
chamber above the valve diaphragm through a 
filtered inlet bleed passage. Connecting the 
chamber to the downstream side of the dia- 
phragm is an outlet bleed passage which closes 
when a solenoid is de-energized. Thus fuel pres- 
sure in the chamber holds the valve member in 


closed position. Energizing the solenoid reverses 
the action — holds the valve open. DC power 
failure closes the valve — operation is fail-safe. 
If desired, an alternate configuration provides 
for opening the valve should power fail. 


Integral legs permit mounting to the structure 
and allow adequate work area for attaching pip- 
ing flanges. 


SPECIFICATIONS: Type 141 RL8 Fuel Shuit-Off Valve 

RATED FLOW: 12,000 Ibs./hr. at 15 psi drop. Valve size may be 
scaled for larger or smaller flow rates, as required. PRESSURE: 
600 psi maximum. OPERATING PRESSURE: 2.5 psi minimum. 
OPERATING SPEED: 1 second opening; 1 second closing. TEM- 
PERATURE: Minus 65°F. to plus 300° F. POWER SUPPLY: 17-30 
volts DC, 1 ampere maximum. MATERIALS: Housing: Aluminum 
alloy. Diaphragm and Seals. Teflon. Valve Members and all other 
parts: Stainless steel. CONNECTOR: AN3102A-10SL-4P. PIPE 
CONNECTIONS: AND10086-20 flange fittings. OVERALL DIMEN- 
SIONS: Height 4-21/32”. Width 6-11/32”. Length 5-13/32”. 
WEIGHT: 3-1/2 Ibs. 


MANNING, MAXWELL & MOORE, INC. 


AIRCRAFT PRODUCTS DIVISION - STRATFORD, CONN. - DANBURY, CONN. « INGLEWOOD, CALIF. 


OUR AIRCRAFT PRODUCTS INCLUDE: TURBOJET ENGINE TEMPERATURE CONTROL AMPLIFIERS * ELECTRONIC AMPLIFIERS 
PRESSURE SWITCHES FOR ROCKETS, JET ENGINE AND AIRFRAME APPLICATIONS ¢* PRESSURE GAUGES 
THERMOCOUPLES * HYDRAULIC VALVES * JET ENGINE AFTERBURNER CONTROL SYSTEMS. 
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in the new AMPHENOL CATALOG B-3 


The new AMPHENOL B-3 catalog has just been released. The 
B-3 is designed to give general information about the entire 
AMPHENOL line of quality components—AWN connectors, 

RF connectors, coaxial cables, sockets—everything made 
by AMPHENOL is concisely described and illustrated. 

From the B-3 you will be able to choose the components 
you need for quality electronic equipment. 

At AMPHENOL there is a constant concern with quality. In 
design, engineering and production this AMPHENOL 
emphasis on quality produces quality components for the 
electronics industry. New ideas are a major AMPHENOL 
contribution to electronics. Connectors and cables with 
application possibilities thought impossible a few years ago 
are made by AMPHENOL today. 

The B-3 catalog also gives a complete listing of special 
catalogs and bulletins that will prove of value where more 
specific information is required on AMPHENOL components. 


\S TODAY, TOMORROW’S AIRCRAFT WILL RELY UPON AMPHENOL COMPONENTS 
AMERICAN PHENOLIC CORPORATION 


AM PHENOL 


chicago 50, illinois 


Equation Which May Be Derived Directly 


| from the Differential Equation Itself). 


Baeth Van der Pol. France, Min. de 


| l’Air PST 281, 1958, p. 159. In French 


and English. Analysis for the case of 
relaxation oscillations, 

Oscillations Non Linéaires avec une 
Infinité de Degrés de Liberté ( Nichtlineare 
Schwingungen mit Unendlich Vielen 
Freiheitsgraden). R.Grammel. France, 
Min. de l Air PST 281, 1958, p. 45. In 
French and German. 

Les Oscillations Non Linéaires en 
Chronométrie. I-—Introduction. II 
Oscillateurs Quasi Lineaires. Ill 
Oscillateurs Fortement Non Linéaires. 
Jules Haag. France, Min. de l’ Air PST 
281. 1953, p. 1. 12 refs. In French. 

Oscillations Périodiques des Systémes 
Non Linéaires Ayant une Infinité de 
Degrés de Liberté (Periodic Oscillations 
of Nonlinear Systems with Infinitely Many 
Degrees of Freedom). I—Remarques 


| Preliminaries. II—Esquisse de la 


Théorie de Poincaré pour les Systémes 
Ayant un Nombre Fini de Degrés de 
Liberté dans des Cas Non Dégénérés 
(Outline of Poincaré’s Theory for Systems 
Having a Finite Number of Degrees of 
Freedom in Non-Degenerate Cases). 


| III-—-La Théorie de Poincaré dans Cer- 


tains Cas Dégénérés (Poincaré Theory in 
Some Degenerate Cases). IV—Un Prob- 
léme Non Linéaire S’Appliquant a un 
Systéme Vibrant Anant une Infinité de 
Dégres de Liberté (A Nonlinear Problem 
for a Vibrating System with Infinitely Many 


| Degrees of Freedom). V—L’Analogue de 


l‘Equation de Duffing dans le Cas de la 
Corde Tendue (The Analogue of Duffing’s 
Equation in the Case of the Stretched 
String). J. J. Stoker. France, Min. de 
l Air PST 281, 1953, pp. 61, 62, 65, 68, 
73. In French and English. 

Le Probléme des Oscillations Non 
Linéaires des Corps Elastiques (Zum 


| Problem der Nicht-Linearen Schwing- 


ungen ElastischerK6rper). I—Récapitula- 
lation des Equations Fondamentales de 
la Théorie de 1’Elasticité des Déplace- 
ments Finis(Zusammenstellung der Grund- 
gleichungen der Elastizitaetstheorie End- 
licher Verschiebungen). II--La Théorie 
Classique (Die Klassische Theorie) 
IIl—Petites Oscillations Autour de 1|’Etat 
Fondamental Classique Théorie de la 
Stabilité des Oscillations Forcées (Kliene 
Schwingungen un den Klassischen Grund- 
zustand Stabilitaetstheorie der Erzwung- 
enen Schwingungen). IV—-Flambage 
Cinétique (Kinetische Knickbiegung). 
V—Développements Possibles (Ausblick 
auf Weitere Entwicklungen). E. Mettler 
France, Min. de l’ Air PST 281, 1953, pp 
77, 78, 81, 86, 90. 48 refs. In French 
and German 

Relation Entre la Méthode Vectorielle 
et la Méthode des Equations Différen- 
tielles pour l’Etude de la Synchronisation 
des Oscillateurs (The Relation Between 
the Vector Method and the Differential 
Equation Method of Study of the Syn- 
chronisation of Oscillators). I-—Intro- 
duction. II—Application de la Méthode 
Vectorielle. II]—Extension de la Méth- 
ode Vectorielle. IV-——-La Relation Entre 
La Méthode Vectorielle et la Méthode de 
l’Equation Différentielle. A. W. Gillies 


| France, Min. de l’Air PST 281, 1953, 
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protective chemical coat- 1 
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CHEMICALS 

n Pioneerind Research and Development Since 1914 


| AMERICAN CHEMICAL PAINT COMPANY 


‘ AMBLER, | . PA. 


Manufacturers of Metallurgical, Agricultural and Pharmaceutical Chemicals 
e Detroit, Michigan Niles, California Windsor, Ontario 


\ 


106 AERONAUTICAL ENGINEERING REVIEW 


... an industry that created the need 
for suppliers with the manufacturing facilities 
and craftsmen to produce consistent 
quality precision parts and assemblies. The 
Indiana Gear Works has been serving 
the aviation industry since 1933—accumulating 
twenty years of precision experience 
that enables I.G.W. to match design 


intelligence with creative production. 


Behind these doors is a mod- 
ern plant with the finest pre- 
cision production facilities 
and skilled craftsmen guided 
by modern methods and pro- 
cedures. This is a plant where 
quality is more than a word 
— it's a method of manufac- 


~ INDIANA GEAR 


INDIANA GEAR WORKS, INC. « INDIANAPOLIS 7, INDIANA 


JANUARY, 1954 


pp. 115, 116, 121, 125. In French and 
English. 

Au Sujet de la Recherche des Cycles 
Limites. Luc Gauthier. France, Min 
del’ Air PST 281, 1953, p. 257. In French 

Sur la Période d’Oscillation des Sys- 
témes Non Linéaires 4 Plusieurs Degrés 
de Liberté (Sul Periodo delle Oscillazioni 
nei Sistemi Non-Lineari a Piu’ Gradi di 
Liberta’). Dario Graffi. France, Min 
del’ Air PST 281, 1953, p. 189. In French 
and Italian. 


Sur l’Application de la Méthode Globale 
a l’Etude de Certains Systémes Non 
Linéaires. R. Mazet. France, Min. di 
Aw PST 281, 1953, p. 2. In French 
Application to vibration studies. 

Sur le Phénoméne Béthenod. I 
Introduction. II—Equations Différen- 
tielles de M. Rocard. III—Equation 
Différentielle du Circuit Electrique. IV 
Couplage. V—KEquation Différentielle (2, 
2). VI—Réduction Stroboscopique. 
VIl—-Solutions Périodiques Stables. 
VilI—Conditions d’Amorcage. IX 
Fonction L(@) Impaire. X—Synchronisa- 
tion. XI-—Quelques Cas Particuliers. 
N. Minorsky. France, Min. del’ Air PST 
281, 1953, p. 223; Discussion, p. 285. In 
French. Study of pendulum oscillations 
and general dynamics of vibrations. 


Sur les Problémes de Perturbation 
Singuliers dans la Théorie des Vibrations 
Non Linéaires (On Singular Perturbation 
Problems in the Theory of Non-Linear 
Vibrations). I—Perturbations Singuliéres 
de Solutions Continues. II—Solutions 
Périodiques. III—Construction de Solu- 
tions Periodiques. IV—Perturbations 
Singuliéres de Solutions Discontinues. 
W. Wasow. France, Min. Tl'Air 
PST 281, 1953, pp. 207, 210, 213, 216 
25 refs. In French and English. 

Synchronisation Sous-Harmonique dans 
le Cas d’Oscillations Forcées Conformes a 
l’Equation de Van der Pol (Subharmonic 
Synchronization for the Forced Van der 
Pol Equation.) I—Introduction. II 
Synchronisation Sous-Harmonique. III 
Prise en Considération de la Stabilité. 
Hirsh G. Cohen and G. F. Carrier 
France, Min. de Il’ Air PST 281, 1953, pp 
169, 172, 178. 20 refs. In French and 
English. 

Topologie des Oscillations 4 Déferle- 
ment. I—Position du Probléme. II 
Généralités sur les Systémes Déferlants. 
III—Solutions Périodiques (Cas Régulier). 
IV—Stabilité des Solutions Périodiques. 
V—Examen de Quelques Cas Singuliers. 
VI-Vérifications Expérimentales. Théo 
dore Vogel. France, Min. de Il’ Air PS1 
281, 1953, pp. 237, 239, 244, 245, 247, 255 


In French. 


Aeronautics, General 


Our Heritage from Wilbur and Orville 
Wright. Hugh L. Dryden. J. Aero. Sci., 
Dec., 1953, p. 803. Historical overview 
on the occasion of the 50th anniversary of 
powered flight. 

Why 1903? J. C. Hunsaker. Aero 
Eng. Rev., Dec., 1953, p. 40. Historical 
analysis of the Wright Kitty Hawk experi 
mental flight. 
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Typical Damping Applications 
For Silicone Fluid Simplify 
Design, Improve Performance 


In designing the 
dictating machine, engineers at Dicta- 
phone Corporation developed an_ in- 
genious device for damping the drop of 
the recording head onto the plastic 
Dictabelt recording medium. This device 
protects the diamond point on the 
recording stylus; prevents sharp inden- 
tation of the belt at the point of first 
contact; helps the recording head to 
a slightly creased 


new Time-Master 


ride smoothly over 
or damaged belt. 


Dow Corning 200 
Fluid was selected 
as the damping 
medium because its 
remarkably flat vis- 
cosity - 
slope assures a con- 
stant damping force | 
over the entire 
range of climatic 
temperatures. High resistance to oxi- 
tion and gumming assures long, trouble- 
free service. 


And availability in a wide range of 
carefully controlled viscosities reduces 
manufacturing costs. Liberal tolerances 
on the mating cylinders are compen- 
sated for by the simple selection of the 
fluid viscosity required to maintain an 
optimum damping force. 


Furthermore, cost of the silicone fluid 
is almost negligible because the sta- 
bility of Dow Corning 200 Fluid is so 
great that Dictaphone’s engineers were 
able to design an effective damping 
device so small that the fluid is injected 
with a hypodermic needle. 


Another recent application 
Corning 200 Fluid as a damping 
medium is in an automatic, electronic 
check-weight scale. Designed to weigh 
up to 120 packages a minute, the speed 
and accuracy of the scale is maintained 
by using a silicone fluid in the dashpot. 


for Dow 


Organic fluids originally used as damp- 
ing media thickened on cold mornings 


and reduced weighing speed. They 
thinned out in hot weather or after 


operating in the heat generated by the 
electronic components, and reduced the 
accuracy of the scale. These problems 
inherent in any fluid damping device 
where consistent performance is im- 
portant were eliminated by using Dow 
Corning 200 Fluid. No. 32 
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SILASTIC 


ONSTRICTION 
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yy 


GASKET RIB 


'Silastic* Boots Seal Toggle Switches at —80 to 500 F; 
‘Have 50 Times MIL Specification Flex Life at —67 F 


You can seal a low temperature toggle 
switch by clamping a small Silastic 
O-ring between the metal parts. But 
that involves a multiple part assembly 
and does not provide insulation in case 
of short circuits. 


That’s why there has been so much in- 
terest in the Hexseal No. 1030, a new 
design developed by the Automatic & 
Precision Manufacturing Company of 
Yonkers, New York. In this unit the 
entire toggle is enclosed in a Silastic 
boot that is molded to the fastening nut. 


Chemically bonded to a _ nickel-plated 
brass nut and serving both as a seal and 
locknut, the one-piece Hexseal can be 
easily and rapidly fastened down by 
hand. An integral rib at the base acts 
as a gasket when the Hexseal is 
seating firmly against any 


| panel surface, regardless of finish. 


To determine flex resistance, the boot 
was subjected to 50,000 cycles at —67 F, 
or over 50 times the Military Specifica- 
tion (MIL-B-5423), without failing. It 
also withstood 100,000 cycles at room 
temperature; or 10 times the specifica- 
tion for the switch itself. 


| To make a good product even better, 


an inner constriction is molded in the 
throat of the boot. Should the tip be- 


| come damaged, dirt and moisture are 


| still 


excluded and pressure still 
maintained. One potential user tested 


| this feature by cutting off the tips. 


After thorough testing, they awarded 
contractual approval of the boots. 


These Silastic toggle switch boots are 
already spreading from military to 
industrial applications. Originally 
specified for walkie-talkies, reflector 
buoys and bomb sights, they are now 
being used on industrial autoclaves and 
domestic butter churns. 


In addition to the excellent low tem- 
perature flexibility demonstrated in 
the Hexseal application, Silastic 50 
also gives excellent service in high 
temperature applications. Its dielectric 
properties make it a_ practical wire 
covering and cable coating for many 
electrical applications. With the excep- 
tion of compression set, Silastic 50 
meets all the requirements of SAE- 
ASTM Specification TA 505. It is a 
good, all purpose stock for making 
molded parts, tubing, gaskets, seals and 
belts that must remain serviceable over 
a wide range of temperatures. 


Flex life of Silastic 50 at high temper- 
atures is-indicated in Table I. Failure 
to take a 180° bend over a % inch 
mandrel without breaking was taken 
as the end point in these flex life tests. 
At temperatures which caused organic 
rubber to fail in 8 to 96 hours, Silastic 
withstood 1344 to 6384 hours of expo- 
sure without failing the flex tests. 


Using hardness as another measure of 
flexibility, samples of Silastic 50 kept 
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NEW DEVELOPMENT 
AND TECHNICAL DATA 


For copies of any of the publications 
reviewed in this column or for data relat- 
ing to any of the articles printed in this 
issue of the Dow Corning Silicone News, 
simply circle the corresponding reference 
number on the coupon below. 


"Silicone Release Agents for the Plastics Indus- 
try” describes various silicone mold lubricants, 
methods of application and concentrations used 
in compression, transfer or injection molding 
and in extruding, sheeting, rolling or forming 
of plastic parts. No. 33 

The “Properties of Dow Corning Electrical 
Insulating Varnishes and Resins’ are now com- 
piled in a handy reference sheet. Typical 
applications and data on dielectric properties, 
viscosities, thinners and drying times simplify the 
preliminary selection of resins and varnishes 
for specific applications in the electrical industry. 

No. 34 


“Silicone Finishes for High Temperature Appli- 
cations”. This reprint of an article that appeared 
in FINISH magazine describes the properties 
and applications of various types of silicone 
resins used in formulating heat resistant paints 
with 10 to 50 times the life of the best organic 
finishes. No. 35 
Silicone-based water repellent finishes for above 
grade masonry walls repel water and water 
borne stains; virtually eliminate efflorescence and 
spalling without plugging the pores or changing 
the color or texture of masonry surfaces. Easy 
and inexpensive to apply, such silicone treat- 
ments remain effective for many years. Over 60 
formulators of masonry water repellents made 
with Dow Corning silicones, are listed in our 
current “Sources of Supply”. No. 36 
“Silicones in Plant Auxiliaries” is the title of a 
significant article that appeared in the November 
15th issue of ELECTRICAL WORLD. It tells how 
Consolidated Edison is using silicone (Class H) 
insulation to increase the life and reliability of 
motors and transformers. Solid proof of the 
performance of silicone insulation are orders 
placed since 1945 for over 106,000 hp in Class 
H motors rated from 200 to 2500 hp for station 
auxiliary power drives. No. 37 
“Shoe Saver” is a new Dow Corning silicone 
product recently introduced for industrial use 
through Safety Supply Houses. Easy to apply 
and economical to use, it keeps leather shoes, 
gloves and oil guards soft and flexible, preserves 
stitching, increases resistance to abrasion and 
heat. “Shoe Saver” lets air in; keeps water, oil 
and various chemicals from penetrating the 
leather. AVAILABLE TO INDUSTRY THROUGH 
SAFETY SUPPLY HOUSES. No. 38 
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' New Silicone Resin Speeds Production of Laminates with 
20,000 psi Flex Strength after 200 Hours at 500 F 


| 
| 
| 
| 
| 
| 


Silicone-glass panel boards, tubes and 
structural parts with flexural strengths 
in the range of 50,000 psi at room tem- 
perature, and 12,000 to 20,000 psi at 
500 F can now be laminated at low 
pressures and cured in a relatively 
short time at 480 F or cured in service. 


Such laminates made with Dow Corning 
2106 retain high physical strength even 
after aging at high temperatures. They 
are also water repellent, resistant to 
oxidation and to attack by many inor- 
ganic reagents. Inorganic laminates 
bonded with Dow Corning 2106 meet the 
requirements of Class H_ insulation. 


0000 T 
Fig. 1 FLEXURAL STRENGTH vs. TEMPERATURE 
50000 ~ 1 nch Lominotes of 181 Type Gloss Cloth 
N a * ded with Dow Corning 2106 Resin 
40000 + + 
Strength at Room Temperoture 
: \ ofter 200 Hours at Temperoture 
= 30000 
Strength ot Temperature 
$ ng) emperature 
4 after Hour ot Temperature 
} | 
| | 


0 10 200 300 400 700 00 900 1000 
Typical % inch laminates of 181 type 
glass cloth bonded with 2106 and cured 
for 48 hours at 500 F, have an initial 
flexural strength of 50,000 psi. As 
shown in Figure 1, flexural strength 
measured at room temperature is in the 
range of 40,000 to 50,000 psi after 200 
hours of aging at temperatures up to 


500 F. Flexural strengths measured at 
100 to 1000 F after conditioning for 
% hour at the test temperature gradu- 
ally decrease from 50,000 to 11,000 psi 
with increasing temperature. At tem- 
peratures from 100 to 500 F and after 
aging for 200 hours at test temperature, 
flexural strength is more than 20,000 psi. 


60000 
Strength ot Room — | 
Fig. 2 
40000 FLEXURAL STRENGTH vs. CURE | 


‘y Inch Lominotes of 181 Type Gloss Cloth 
Bonded with Dow Corning 2106 Resin | 
Initially Heated through 400°F Betore Curing | 


Even before curing, such laminates 
have a flexural strength of 50,000 psi 
at room temperature, as shown in Fig- 
ure 2. Flexural strengths at 500 F are: 
12,000 to 15,000 psi after curing 6-12 
hours at 480 F; 14,000 to 18,000 psi 
after curing 24 hours; 18,000 to 20,000 
psi after 48 hours at 480 F. These data 
indicate that laminates made with Dow 
Corning 2106 may be cured in service. 

No. 39 


Flexural Strength, psi 


Strength ot 500"F 


10000 


20 40 60 80 100 120 140 
Cure, Hours ot 480°F 


SILASTIC continued their initial room temperature hardness 
TABLE | RESISTANCE TO HEAT AGING of 56 at temperatures up to 480 F; 
: increased to 60 at —67 F for a total 
| Flex Life Durometer, Shore AJ} change of only 4 points over a span of 

Temp | Hours | Silastic | Organic | Silastic | Organic 547 Fahrenheit degrees. 

300F | OK OK 54 61 
os OK Failed 57 After 70 hours immersion in water at 
Rcd rae rad 212 F, Silastic 50 showed only 4% 
__ | 6384 OK 65 increase in volume, 4 points decrease in 
392F | 0 | OK OK 54 61 hardness, no change in elongation, and 

|} 9 OK Failed 54 

11% loss in tensile strength. 
| 6384 OK 68 Ci Silastic 50 can be blended with Silastic 
aor | 0 | OK OK 54 61 80 to make parts with any hardness 
| B. ox Failed 4 | between 50 and 80. It can be given 
4 
| vase ox | 70 | almost any color by adding heat-stable 
pigments. No. 40 
: Atlanta Manufacturers of 
First in Silicones Chicago Silicone Fluids 
Cleveland Silicone Abhesives 
Dallas Silicone Adhesives 
Detroit Silicone Release Agents 


DOW CORNING 


CORPORATION 


In England: 


MIDLAND, MICHIGAN 
Los Angeles 

New York 
Washington, D. C. 


(SILVER SPRING, MD.) 


In Canada: Dow Corning Silicones Ltd., Toronto 
Midland Silicones Ltd., London 


Silicone Compounds 
Silicone Greases 
~ Silicone Water Repellents 
Silicone Bonding Resins 

Silicone Electrical 

Insulating Resins 
Silicone Molding Compounds 
Silicone Expansible Resins 
Silicone Defoamers 
Silastic 
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A\ir Transportation 


Estimation of the Fatigue Life of a 
Transport Aircraft. P. B. Walker. J. 
RAeS., Oct., 19538, p. 613. A simplified 
airline operational formula to predict 
aircraft structural safe-life limits under 
reasonably fair transport conditions. 

International Air Transport—Prospect 
and Retrospect. William P. Hildred. 
Interavia, No. 10, 1953, p. 565. 

Pilots for the Airlines; Whence Will 
They Come? A Current Problem and a 
Suggested Solution. David _ Brice. 
Flight, Oct. 16, 1953, p. 525. 


Airplane Design 


AeroCommander. T.R.Smith. Aero 
Dig., Sept., 1953, p. 28, cutaway drawing. 
Design and structural details; perform- 
ance characteristics. 

AISA 1-115; A Spanish Trainer. J/n- 
teravia No. 10, 1953, p. 586, cutaway 
drawing. Design and structural details; 
characteristics and performance. 

Automatic Flap-Control; Details of a 
Suggested Electronic Servo-system. W. 
J. Gatehouse. Flight, Oct. 23, 1953, p. 
565. Abridged. 

Britannia Undercarriage. I—Manufac- 
ture of British Messier Design by Rotol, 
Ltd., Gloucester; Machining Operations 
on Main-Leg Forgings. Aircraft Prod., 
Nov., 1953, p. 407, cutaway drawing. 

Baby Jet; Flying the Sipa 200 Minijet. 
John Stroud. Flight, Oct. 30, 1953, p. 
586. Design features and performance 
data. 

The Bristol 170 Superfreighter; Trans- 
port Pilots’ Viewpoint. R. E. Gillman. 
The Aeroplane, Oct. 2, 1953, p. 483. Per- 
formance and general design characteris 
tics. 

Design Analysis of the Avro Vulcan. 
Peter Scott. Av. Age., Oct., 1953, p. 24. 
Evaluation of structural layout and _per- 
formance potentialities and of delta-wing 
problems. 

Design of Military Aircraft. J. H. 
Kindelberger. Aero. Eng. Rev., Dec., 
1953, p. 42. Survey of the develop- 
mental cvele; speed and control factors; 
trends. 

Design Trends in 50 Years —Civil 
Aviation Other Than Transport. T. P. 
Wright. Aero. Eng. Rev., Dec., 1953, p. 
74 

Design Trends—Transport. A. E. Ray- 
mond. Aero. Eng. Rev., Dec., 1953, p. 
60. Historical and developmental review; 
speed, control, materials, and structural 
factors. 

Evolution of Naval Aircraft, 1911—1954. 
Lawrence B. Richardson. Aero. Eng. 
Rev., Dec., 1953, p. 59. Developmental 
review of design configurations and 
characteristics of land-based, water-based, 
and carrier-based fighters, bombers, and 
other aircraft. 

Is the MiG-15 Superior to the F-86? 
Allan F. Bonnalie. Antiaircraft J., Sept.- 
Oct., 1958, p. 26. Comparative survey of 
relative design and other requirements. 

North American’s F-100 J-57-Powered 
Supersonic Fighter. Kenneth Koyen. 
Bee Hive, Fall, 1958, p. 3. 


AERONAUTICAL REVIEWS 


Project—Flying Saucer. D. E. S. 
Isle. The Aeroplane, Oct. 23, 1953, p. 
576. Criteria for aircraft of circular 
design; maneuverability and _ stability 
potentialities. 

Sires of the Swift; A Forty-Year 
Record of Supermarine Achievement. 
I—The Pattern of Progress. II—The 
Family Album. H. F. King. III—Ma- 
chines and Men. Jeffrey Quill. Flight, 
Oct. 2, 1953, pp. 461, 471, 479. Develop- 
mental survey covering 1914-1953 of 
different types of aircraft, with design 
details and special features. 

Super Constellation. R. J. Yates 
Aircraft (Australia), Sept., 1953, p. 20, 
cutaway drawing. Design and perform- 
ance characteristics. 


Airports 


Determination of Radii of Curvature 
of Taxiways. John Hugh Jones and 
Robert Horonjeff. ASCE Air Transp. 
Div. Convention, San Francisco, Mar. 3-6, 
1953, Preprint 93. 16 pp. 

Heliports for Commercial Transporta- 
tion. John P. W. Vest. Amer. Soc. 
Civil Engr. Air Transp. Div. Meeting, 
New York, Oct. 22, 1953, Paper. 10 pp. 
Survey of developmental problems; struc- 
tural and operational requirements. 

Hydrant Fueling at Airports. Esso 
Standard Oil Co. Rep., Aug., 1953. 38 pp. 
Safety, operational, and cost factors; 
comparison of various fueling methods. 

Lighting Military Airports. G. M. 
Kevern, P. H. Greenlee, and H. N. Mc- 
Intyre. G-E Rev., Nov., 1953, p. 56. 
Configuration of a typical USAF runway. 


Aviation Medicine 


Effect of Jaw Restriction on Speech 
Intelligibility. Ronald G. Hansen. 
USAF WADC TR 52-228, Sept., 1952. 
26 pp. 

The Evaluation of Clinical Tests for 
Atherosclerosis; Improved Techniques in 
Ultracentrifugal Analysis. Lawrence J. 
Milch, William W. Calhoun, and Robert 
F. Redmond. USAF SAM Project 21- 
1601-0007 Rep. 2, Aug., 1953. 18 pp. 

An Instrument to Facilitate Measure- 
ment of Oxygen and Carbon Dioxide 
Tension in Blood by the Direct Method. 
Alfred L. L. Bell, Jr. USAF SAM 
Project Spec. Rep., Sept., 1953. 5 pp. 

Investigation of Perceptual Factors In- 
volved in the Interpretation of PPI-Scope 
Presentations; Form Discrimination Un- 
der Conditions of Heavy Video-Noise. 
Siegfried J. Gerathewohl. USAF SAM 
Project 21-1205-0004 Rep. 1, July, 1953. 
5 pp. 

Normal and Impaired Retinal Vascular 
Reactivity. H. O. Sieker and J. B. 
Hickam. USAF SAM Project 21-1601- 
0014 Rep. 1, July, 1953. 5 pp. 

Psychiatric Screening of Flying Per- 
sonnel. III—Research on the SAM Sen- 
tence Completion Test. David K. Trites, 
Wayne H. Holtzman, Robert C. Temple- 
ton, and Saul B. Sells. IV—The Develop- 
ment of Empirical Scales for the Predic- 
tion of Anxiety-Proneness from the 
EEG and Reaction to Intermittent Photic 
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Stimulation. George A. Ulett and Gold- 
ine Gleser. USAF SAM Project 21- 
0202-0007 Rep. 3, 4, June, July, 1953. 
23,10 pp. 483 refs. 

Psychological Adaptability; Investiga- 
tion of Mirror Vision Performance. 
George T. Hauty. USAF SAM Project 
21-0202-0005 Rep. 4, Sept., 1953. 7 pp. 

The Relation Between Dental Overbite 
and Aerotitis Media. Clayton S. White, 
James E. Roberts, and Howard W. Meri- 
deth. USAF SAM Project 21-1203-0001 
Rep. 7, Sept., 19538. Spp. 15 refs. 


Computers 


Analog Computers—Successor to Cut 
and Try. C. E. Bradford and W. M. 
Gaines. G-E Rev., Nov., 19538, p. 24. 
Simulation of turbojet engine control. 

Computing Machines; Input and Out- 
put. R. Bird. Electronic Eng., Oct., 
1953, p. 407. Methods to convert con- 
ventional punched card holes into the 
binary scale, with reconversion processes. 

Considerazioni Sulle Piu Recenti Mac- 
chine Calcolatrici Elettroniche ed il Loro 
Impiego (The Most Recent Electronic 
Computing Machines and Their Use.) 
Dino Dainelli and Enzo Aparo. La 
Ricerca Sct., Sept., 19538, p. 1528. In 
Italian. Design of digital computers; 
applications. 

An Electronic Batching Counter Using 
Dekatron Counting Tubes. R. T. Crax- 
ton. Electronic Eng., Oct., 1953, p. 424. 

Fast-Acting Digital Memory Systems. 
II. Isaac L. Auerbach. Elec. Mfg., 
Nov., 1953, p. 186. Evaluation of delay 
lines, electrostatic, ferroelectric, bistable, 
diode-capacitor, and other circuits and 
systems; comparison of external and in- 
ternal memory media. 

A General Purpose Electronic Analogue 
Computer. Zhe Engr., Sept. 25, 1953, 
p. 395. Basic design of the Short and 
Harland differential analyzer capable of 
solving a general six-degrees-of-freedom 
problem when coupled to two other simi- 
lar computers; aircraft applications. 

A Low-Frequency Oscillator. R. M. 
Howe and R. J. Leite. Rev. Sct. Instr., 
Oct., 1953, p. 901. Details of a small, 
compact electronic analog computer used 
to solve the differential equation of a mass- 
spring system for the design and testing 
of servomechanisms at the U. Mich. 
Dept. of Aero. Eng. 

Serial Digital Adders for a Variable 
Radix of Notation. R. Townsend. Elec- 
tronic Eng., Oct., 1953, p. 410. 

Special Computer Issue. Proc. JRE, 
Oct., 1953. 441 pp. 809 refs. Partial 
Contents: Can Machines Think? M. 
V. Wilkes. Fundamentals of Digital 
Computer’ Programming, Walker H. 
Thomas. Influence of Programming 
Techniques on the Design of Computers, 
Grace M. Hopper and John W. Mauchly. 
Analogue vs. Digital Computers—A Com- 
parison, Morris Rubinoff. Engineering 
Description of the IBM Type 701 Com- 
puter, Clarence Frizzell. The 
SWAC—Design Features and Operating 
Experience, H. D. Huskey, R. Thorensen, 
B. F. Ambrosio, and E. C. Yowell. SEAC 
Sidney Greenwald, R. C. Haueter, and 
S. N. Alexander. Electronic Circuits of 
the NAREC Computer, Paul C. Sherertz. 
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Diagnostic Programs for the Illiac, David 
J. Wheeler and James E. Robertson. The 
Design of the Bendix Digital Differential 
Analyzer, Max Palevsky. Dynamic Cir- 
cuit Techniques Used in SEAC and 
DYSEAC, Robert D. Elbourn and 
Richard P. Witt. A Survey of Digital 
Computer Memory Systems, J. P. Eckert, 
Jr. The Logical Principles of a New 
Kind of Binary Counter, Willis H. Ware. 
Combined Reading and Writing on a 
Magnetic Drum, J. H. McGuigan. A 
Transistor Pulse Amplifier Using External 
Regeneration, J. H. Vogelsong. Coded 
Decimal Number Systems for Digital 
Computers, Garland S. White. A Survey 
of Analog-to-Digital Converters, Harry E 
Burke, Jr. An AM-FM Electronic Ana- 
log Multiplier, William A. McCool. The 
Magnetic Amplifier as an Analog Com- 
puter Component, Leonard J. Craig. Ap- 
plication of Electronic Differential Ana- 
lyzers to Engineering Problems, C. A. 
Meneley and C. D. Morrill. Analog 
Computing Applied to Noise Studies, R. 
R. Bennett. 

Step-Switch Converter Digitizes Analog 
Data. R. R. Bennett and H. Low. 
Electronics, Nov., 1953, p. 164. 

A Stochastic Problem Relating to 
Counters. Alladi Ramakrishnan and 
P. M. Mathews. Philos. Mag., Oct., 
1953, p. 1122, 

Symposium on Digital Computers. I— 
Digital Computers at Manchester Uni- 
versity. T. Kilburn, G. C. Tootill, D. B. 
G. Edwards, and B. W. Pollard. II 
The Construction and Operation of the 
Manchester University Computer. B. W. 
Pollard and K. Lonsdale. III—Universal 
High-Speed Digital Computers: A Deci- 
mal Storage System. T. Kilburn and G. 
Ord. IV—Recent Advances in Cathode- 
Ray-Tube Storage. F. C. Williams, T. 
Kilburn, C. N. W. Litting, D. B. G. Ed- 
wards, and G. R. Hoffman. (JEE Meas- 
urements Sect. Papers 1325, 1359, 1362, 
1480.) Proc. IEE, Part II, Oct., 1953, 
pp. 487, 501, 513, 523; Discussion, p. 
540. 40 refs. 


Education & Training 


The Instrumentation of an Aircraft 
(De Havilland ‘‘Dove’’) for Flight-Test 
Instruction. C. F. Bethwaite and A. F. 


Newell. Coll. of Aeronautics, Cranfield, 
Rep. 70, Mar., 1953. 22 pp. 
Electronics 


Acoustic Response Curves; Measure- 
ment Based on Subjective Equal Loud- 
ness Contours. E. W. Rogers. Wireless 
World, Oct., 1953, p. 496. 

Amplitude Variations in a Frequency- 
Modulated Oscillator, W. J. Cunning- 
ham. J. Franklin Inst., Oct., 1953, p. 
311. 

Developments in DME Interrogators. 
John R. Hoffman and Robert E. Carlson. 
U.S., CAA TDR 212, June, 1953. 27 pp. 
Improvements in circuits and navigational 
use of airborne distance measuring equip- 
ment. 

Loci-Curve Theory Applied to High Fre- 
quency Networks. E. Schelisch. Mar- 
coni Rev., 4th Quarter, 1953, p. 169. 


REVIEW 


Microwave Wide-Angle Scanner. J. 
Brown. Wireless Engr., Oct., 1953, p. 
250. Theoretical calculations for a lens 
to permit a microwave beam to be scanned 
through 360°. 

Antenna-Matching Network Efficiency. 
R. L. Tanner. Electronics, Nov., 1958, 
p. 142. Charts for estimating transfer 
efficiencies of networks in matching load 
impedances to transmission lines or feed 
cables to resolve problem of the choice of 
installations in aircraft 

V.H.F. Aerial Radiation Pattern Meas- 
urements. E.G. Hamer 
Oct., 1953, p. 427 

The Dielectric Properties of Barium 
Titanate Single Crystals in the Region of 
their Upper Transition Temperature. L 
E. Cross. Philos. Mag., Oct., 1953, p. 1161. 

Phase Equilibria in the System MgP- 
TiO... L. W. Coughanour and \Y. A. 
DeProsse. (Res. Paper 2435.) U.S., NBS 
J. Res., Aug., 1953, p. 85. Fundamental 
investigation of ceramic dielectrics. 

The Behaviour of Control Systems with 
Definite Time Delay and Random Dis- 
turbance. P. J. Palmer (JEE Measure- 
ments Sect. Monograph 73.) Proc. IEE, 
Part II, Oct., 1953, p. 573. 16 refs. 
Abridged. 

Optimization of Nonlinear Control Sys- 
tems by Means of Nonlinear Feedbacks. 
R. S. Neiswander and R. H. MacNeal. 
AIEE Summer General Meeting, Atlantic 
City, N.J., June 15-19, 1953, Tech. Paper 
53-252. 18 pp. 13 refs 

The Diffraction of an Arbitrary Pulse 
by a Wedge. Irvin Kay. Commun. on 
Pure & Appl Math., Aug., 1953, p. 419. 
Application to the theory of wave propaga- 
tion governed by the equation: 


Electronic Eng., 


Au (1/c*)u. = 0 
Radio Astronomy. _ Herbert 
Klinger. J. Franklin Inst., Oct., 1953, p. 


353. 23 refs. Review of research in the 
measurement and interpretation of extra- 
terrestrial radio waves 


Amplifiers 


D-C Amplifier Employing Junction-Type 
Transistors. Edward Keonjian. Elec. 
Eng., Nov., 1953, p. 961. Abridged. 
Circuit applications; recommended solu- 
tions of the drift problem; operating char- 
acteristics of an 
amplifier. 

High Input Impedance Preamplifier 
Circuit. E.W. Hogue. Electronics, Nov 
1953, p. 184. Application to the problem 
of coupling signal-generating transducers 
to control circuits 

Multiple-Feedback Audio 
Joseph M. Diamond. Electronics, Nov., 
1953, p. 148. Design factors to improve 
the triode Williamson circuit 

Transient Analysis of Transistor Ampli- 
fiers. W. F. Chow and J. J. Suran. 
Electronics, Nov., 1953, p. 189. Use of an 
equivalent circuit to calculate response 
to steep-front pulses 


experimental 2-stage 


Amplifier. 


Construction Techniques 


Adaptable Electronic Chassis. U.S., 
NBS Sum. TR 1809, Sept., 1953. 3 pp 
NBS development 

New Constructional Techniques. I. 
G. W. Dummer and D. L. Johnston. 
Electronic Eng., Oct., 1953, p. 417. 61 


-JANUARY, 


1954 


refs. Review of the literature covering 
potting, conductors, resistors, techniques, 
and applications. 

Solderless Wiring ; Aluminium and Cop- 
per Aircraft Cables; Attachment of Lugs 
by Crimping; Crimping Equipment. C 
T. Marx. Aircraft Prod., Nov., 1953, p 
416 


Electronic Tubes 


The Efficiency of Fluorescence in 
Cathode-Ray Tubes. A, Bril and H. A 
Klasens. Philips Tech. Rev., Aug., 1953 
p. 638. Theoretical and 
analysis. 

Gold as a Grid Emission Inhibitor in the 
Presence of an Oxide-Coated Cathode. 
B. O. Baker. Brit. J. Appl. Phy 
Oct. 1958, p. 311 

Heat Transfer at High-Power Densities. 
John S. Hickey, Jr. J. Appl. Phys 
Oct., 1953, p. 1812. G-E vacuum tubs 
research; analysis of liquid metals as 
coolants. 

PCM Coding System Uses Special 
Tubes. Arthur G. Fitzpatrick. Ele 
tronics, Nov., 1953, p. 173. Weight, size, 
and complexity factors; applications to 
techniques of analog-to-digital conve: 
sions, airborne, telemetry, statistical tabu 
lation, and pulse height analysis 

Polycathode Counter Tube Applica- 
tions. J. H. L. McAsulan and k. ] 
Brimley. Electronics, Nov., 
138. 

Testing 2K56 Klystron Tubes. A. \\ 
Dickey. W. U. Tech. Rev., Oct., 1933, 
p. 1387. Characteristics and test pro 
cedures. 

Triode Transformation Groups. A. \\ 
Keen. Wireless Engr., Oct., 1953, p 
238. Theoretical and mathematical anal 
ysis of the network interrelationship of 
the six operating modes; applications 

Valve (Tube) Matching Using Resist- 
ors; Analytical and Experimental Meth- 
ods of Equating Characteristics. H. \ 
Harley. Wrreless World, Oct., 1953, p 
488 


experimental 


1953, p. 


Magnetic Devices 


Fast Response of Magnetic Amplifiers. 
D. G. Scorgie. Elec. Eng., Nov., 1953, 
p. 973. Abridged. 

Instability of Self-Saturating Magnetic 
Amplifiers. S. B. Batdorf and W. N 


Johnson. Elec. Eng., Nov., 1953, p 
1013. Abridged. 
Magnetic Amplifiers’ Influence on 


Hysteresis Loops. H. W. Lord. Ele 
Eng., Nov., 1953, p. 981. Abridged 

Sintered Magnetic Materials. G. \\ 
O. Howe. Wireless Engr., Oct., 1953, p 
235. Properties and applications. 

Some Magnetic Properties of Metals. 
VI—Surface Corrections to the Landau 
Diamagnetism and the de MHaas-van 
Alphen Effect. R. B. Dingle. Pra 
Royal Soc. (London), Ser. A, Oct. 7, 1953, 
p. 463. 18 refs. 

The Status of Magnetic Recording. R 
E. Zenner. Elec. Eng., Nov., 1953, p 
951. Applications include digital and 
analog data recording 


Measurements & Testing 


Automatic Calibration of Transducers. 
]. F. Kinkel and R. R. Mawson. 
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| light + 23% ounces 


6 inches long, 
2% inches in diameter 


* 
2000 hours 


| + brush life, 


— 


This new EEMCO motor was 
designed for a wide variety of uses 
where a light, compact unit with 
unusually long life is required. It 

is tooled for large quantity, low 


ba cost production. All cast compo- 


h- nents are either die, investment, 
\ or molded. 
The basic design is extremely 
flexible. Speed can be varied by 
performance data changes in winding and/or 
} lamination stack length. 
oy Wound for 28 volt D.C.; it can 
i be wound for either 110 volt 
tic A.C. or D.C. 
N * 50 watts continuous at 7500 RPM 
operation and norma! ambien 
* Weight 23% ounces 
* Dimensions 6 inches long, 2% inches diameter 
\\ * Brush life at least 2000 hours 


* Designed to meet ANM-40 specifications 


electrical engineering and 
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4612 west jefferson bivd., los angeles 16, calif. 
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ments, Oct., 1953, p. 1526. The dynamic 
force-balance principle applied to pressure, 
force, and acceleration calibrations, using 
analog or digital presentation of data. 

Bridges Measure Transistor Param- 
eters. L. J. Giacoletto. Electronics, 
Nov., 1953, p. 144. 

Error Voltage Detector. NBS 
Sum. TR 1804, Oct., 1958. 4 pp. NBS 
development; applications. 

The Function and Design of Trans- 
ducers for Oscillography. III. Mark T. 
Nadir. The Oscillographer, Jan.-Mar., 
1953, p. 3. Method of utilizing phos- 
phors for the measurement of radiation. 

Inexpensive Megohmmeter; An In- 
strument for Measuring Resistance Over 
the Range 0.1 to 10,000 MO. H. E. 
Styles. Wireless World, Oct., 1953, p. 
484. 

Movable-Anode Tube Gages Surface 
Roughness. Joseph B. Bidwell. Elec- 
tronics, Nov., 1953, p. 181. Details of 
measuring circuit. 

Oscillations Subharmoniques dans des 
Circuits Electriques Contenant des Réact- 
ances 4 Noyau de Fer (Subharmonic 
Oscillations in Electric Circuits Containing 
Iron-Cored Reactors). I—Introduction. 
II—Calculs Relatifs aux Sous-Harmon- 
iques d’Ordre Trois dans le Cas d’une 
Force Electromotrice Relativement Elevée 
(Calculations About Third Order Sub- 
harmonics with Relatively High E.M.F.). 
IlI—Quelques Résultats Expérimentaux 
(Some Experimental Results). J. P. 


Schouten. France, Min. de l’Air PST 


281, 1953, pp. 97, 99, 108. In French and 
English. 

A Recording Fluxmeter. R. S. Tebble. 
J. Sci. Instr., Oct., 1953, p. 369. Method 
to record deflections of a Grassot fluxmeter 
used in ferromagnetic investigations; 
feedback and other circuit details. 

A Small Sensitive Magnetometer. T. 
M. Palmer. (JEE Measurements Sect. 
Paper 1551.) Proc. IEE, Part II, Oct., 
1953, p. 545. Designed to measure a 
magnetic field within the confined space of 
a permeameter. 

Switching System Speeds Tube Capaci- 
tance Tests. R. E. Graham. Electronics, 
Nov., 1953, p. 186. Simplified technique 
for interelectrode capacitance measure- 
ments. 

Techniques in Pulse Measurements. 
I. Melvin B. Kline. The Oscillographer, 
Apr.-June, 1953, p. 3. 

Three Methods of Measuring Magnetic 
Fields. I—-Measurement Based on the 
Generator Principle. B. F. Jiirgens. II 

Measurement of the Field on the Axis 
of Magnetic Electron Lenses. A. C. van 
Dorsten and A. J. J. Franken. III— 
Measurement by the Proton Resonance 
Method. H. G. Beljers. Philips Tech. 
Rev., Aug., 1953, p. 49. 12 refs. 


Radar 


Collision Radar. E. S. Quilter. Aero 
Dig., Sept., 1953, p. 17. Analysis of the 
problem in flight. 

Theory of the Radar Upper Band. R. 
Wexler. Quart. J. Royal Meteorological 
Soc., July, 1952, p. 372. Reprint. 

The Use of Radar to Measure the True 
Air Speed of an Aircraft. J. Warner and 
kK. J. Heffernan. J. RAeS., Oct., 1953, p. 


653. 


Semiconductors 


Mass Spectrometric Analysis of Ger- 
manium. Richard E. Honig. Anal. 
Chem., Oct., 1953, p. 1530. 15 refs 

New Advances Mark Transistor 
Growth; Aircraft Applications Should 
Cut Size and Weight. Charles Holm 
Am. Av., Oct. 26, 1953, p. 47 

Push-Pull Transistor Amplifiers; Prac- 
tical Circuit Giving an Output of 400 mW 
with Point Transistors. J. I. Missen. 
Wireless World, Oct., 1953, p. 467. 

Recovery Currents in Germanium p-n 
Junction Diodes. R. G. Shulman and M. 
E. McMahon. J. App Phys., Oct., 
1953, p. 1267. 

Transistors. IX—-Complementary Sym- 
metry and Its Application. Thomas Rod- 
dam. Wireless World, Oct., 1953, p. 475. 

Transistors: Theory and Application. 
IX—Grounded Emitter and Collector 
Circuits. Abraham Coblenz and Harry L 
Owens. Electronics, Nov., 1958, p. 166. 


Transmission Lines 


Characteristics of an Elliptical Electro- 
magnetic Resonant Cavity Operating in 
the TE,;, Mode. T. P. Higgins and A. W. 
Straiton. J. Appl. Phys., Oct., 1958, p. 
1297. 

Computation of Impedance and Effi- 
ciency of Transmission Line with High 
Standing-Wave Ratio. W. W. Macal- 
pine. (Trans. AIEE, Part I, July, 1953, 
p. 334.) Elec. Commun., Sept., 1953, p. 
238. 

Matching Discontinuities in Wave- 
guides. J.C. Parr. Wireless Engr., Oct., 
1953, p. 243. Simplified method of 
matching measuring equipment and un- 
matched sections of a waveguide. 

Matching Nonstandard Waveguide Sec- 
tions. A. Chlavin. Electronics, Nov., 
1953, p. 192. Microwave experimental 
procedure. 

New Chart for the Solution of Transmis- 
sion-Line and Polarization Problems. G. 
A. Deschamps. (Trans. IRE Prof. Group 
on Microwave Theory & Techniques, Mar., 
1953, p. 5.) Elec. Commun., Sept., 1953, 
p. 247. 

On the Propagation Constant in Gentle 
Circular Bends in Rectangular Wave 
Guides—Matrix Theory. A. T. de Hoop. 
J. Appl. Phys., Oct., 1953, p. 1325. 

Standard Curves for Calculation of 
Forces Between Parallel and Perpendicu- 
lar Conductors. Andrew S. Timascheff. 
Eng. J., Oct., 1953, p. 1304. 12 refs. 

Tem Waves in Cylindrical Systems. 
Parry Moon and Domina Eberle Spencer. 
J. Franklin Inst., Oct., 1953, p. 325. De- 
velopment of a general theory of trans- 
verse electromagnetic waves guided by any 
form of cylindrical conductors. 


Equipment 


Equipment—New Segment of Industry. 
George F. McLaughlin. Aero Dig., Oct., 
1953, p. 17; Cutaway drawing, p. 30. 
Survey of progress and potentialities. 

Know-How—Essential of Product Di- 
versification. Erle Martin. Aero Dig., 
Oct., 1953, p. 48, cutaway drawing. De- 
velopmental survey of aircraft equipment 
field. 
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Standardization—Secret of Equipment 
Supply. J. Clifford Garrett. Aero Dig., 
Oct., 1953, p. 60. Engineering design 
and production factors. 


Electric 


The Mercury Jet Switch and its Ap- 
plications. Rodney Hoff. J/ustruments, 
ISA J. sect., Oct., 1953, p. 1538. Appli 
cation to temperature mapping and moni 
toring systems. 

Parallel Operation of Aircraft A-C 
Generators. L. R. Larson Elec. Eng 
Nov., 1953, p. 1021. Abridged 

Tests of Fittings on Insulated Aluminum 
Cable. Joel Tompkins and E. k. Lance 
tot. Elec. Eng., Nov., 1958, p. 1003 
Abridged. 

Voltage and Vibration Effect on Motor 
Insulation. A. T. McClinton, E. L 
Brancato, and R. S. Phillips. Elec. A/fg., 
Nov., 1953, p. 109. 


Hydraulic & Pneumatic 


An Analysis of the Dynamics of Hy- 
draulic Servomotors Under Inertia Loads 
and the Application to Design. Harold 
Gold, E. W. Otto, and V. L. Ransom 
Trans. ASME, Oct., 1953, p. 1383. 

Development of the Corsair Hydraulic 
System. Dwight E. Leach Appl. Hy 
draulics, Oct., 1953, p. 106. Circuit de 
tails. 

Dynamic Operation of a Force-Com- 
pensated Hydraulic Throttling Valve. | 
L. Bower and F. B. Tuteur. Trans 
ASME, Oct., 1953, p. 1395. 

Hydraulic Servos. R. Hadekel. JA/E 
Conf. on Hydraulic Servo-Mechanisms, 
London, Feb. 13, 1953, Paper. 10 pp 
21 refs. 

Measurements of Heat Transfer and 
Delivery Efficiency of Air Compressors. 
M. M. Ghoneim. (Zurich Tech. U 
ETH Dissertation 2174, 1952. 54 pp 
Engr. Dig., Oct., 1953, p. 386. Abridged 

New Hydro-Air Power Unit Offers 
More Speed, Force and Control. Frank 
C. Lornitzo. Appl. Hydraulics, Oct 
1953, p. 84. 

Nonflammable Fluids for Aircraft Hy- 
draulic Systems. John A. King. App/ 
Hydraulics, Oct., 1958, p. 114. 

Some New Aspects of Centrifugal Pump 
Design. F. Krisam. (Z. VDJ, Apr. 15, 
1958, p. 320.) Engr. Dig., Oct., 1953, p 
381 


Flight Operating Problems 


Getting Down to it; Whys and Where- 
fores of the Prone Piloting Position; 
Some Projects Reviewed. R. Prizeman 
Flight, Oct. 30, 1953, p. 584. 

Report on Cockpit Procedures. Larry 
Shapiro. Air Line Pilot, Oct., 1953, p. 2 
Interim standardization report 


Fuels & Lubricants 


Hydrocarbon and Nonhydrocarbon De- 
rivatives of Cyclopropane. Vernon A 
Slabey, Paul H. Wise, and Louis C. Gib 
bons. U.S.. NACA Rep. 1112, 1958 
18 pp. 57 refs. Supt. of Doc., Wash 
$0.20. 

Influence of Hydrogen Sulfide on Flame 
Speed of Propane-Air Mixtures. Philip 
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3e 
the 
fourth 
dimension 
0 
business 


Here, at the Scintilla Division of Bendix, the word SERVICE is much more than 
the name of a department. It is a vitally important part of our over-all opera- 
tions. Together with Research, Engineering and Manufacturing—Service might 
well be termed the fourth dimension of our business. 


To implement this policy of following through to see that every customer gets 
the full performance built into each product, the Scintilla Division has a world- 
wide service organization backed up by factory-trained service men strategically 
located to meet service emergencies. 

Service data, covering installation, operation and repairs as well as adequate 
distribution of parts, makes up a complete service program. 

Just another reason why the name Bendix has become “The Most Trusted 
Name in Ignition.” 
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SCINTILLA 
DIVISION 


OF 


Bendix 


AVIATION CORPORATION 


SIDNEY, NEW YORK 


Low and high tension ignition systems for piston, jet, turbo-jet engines and rocket 


lor. Ox AVIATION motors . . . ignition analyzers . . . radio shielding harness and noise filters . . . 
PRODUCTS 


switches... booster coils . 


. . electrical connectors. 


Export Sales: Bendix International Division, 205 East 42nd St., New York 17, N. Y. 
FACTORY BRANCH OFFICES: 117 E. Providencia Avenue, Burbank, California e Brouwer Building, 176 W. Wisconsin Avenue, Milwaukee, Wisconsin 


Stephenson Building, 6560 Cass Avenue, Detroit 2, Michigan e 512 West Avenue, Jenkintown, Pennsylvania e 582 Market Street, San Francisco 4, California 
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F. kurz. 
p. 2361. 

Minimum Spark-Ignition Energies of 12 
Pure Fuels at Atmospheric and Reduced 
Pressure. Allen J. Metzler. U.S., NA- 
CA RM E53H31, Oct. 29, 1953. 28 pp. 
12 refs. 

Quaternary Liquid Systems with Two 
Immiscible Liquid Pairs. Yi-Chung 
Chang and R. W. Moulton. Ind. & Eng. 
Chem., Oct., 1958, p. 2350. 20 refs. 

Some Aspects of Aviation Fuels Af- 


Ind. & Eng. Chem., Oct., 1953, 


fecting Aircraft Maintenance. Norman 
A. White. J. SLAE, Aug., 1953, p. 2. 
Optimum performance requirements; 


“free’’ water corrosion and other prob- 
lems. 
Vapor-Liquid Equilibria; Binary System 


Nitromethane-Nitroethane at  Subat- 
mospheric Pressure. Aldo Cantoni and 
Julian Feldman. Eng. Chem., 
Nov., 1953, p. 2580. 13 refs. 


Lubricants & Lubrication 


Determination of a Hindered Phenol in 
Lubricating Oils by Infrared Absorption; 
4-Methyl-2,6-di-tert-butylphenol. Emil 
Poti, L. L. Gent, R. C. Pomatti, and 
Harry Levin. Anal. Chem., Oct., 19538, p. 
1461. 

Friction and Consumption Characteris- 
tics of Motor Oils; Effect of Viscosity 
Index Improvers. David Frazier, A. R. 
Klingel, and R. C. Tupa. IJnd. & Eng. 
Chem., Oct., 1958, p. 2336. 17 refs. 

Pour Point Depression of Lubricating 
Oils. Gilbert Gavlin, Edwin A. Swire, 
and Sam P. Jones, Jr. Ind. & Eng. 
Chem., Oct., 19538, p. 2327. 14 refs. 

Solid Lubricants. W. E. Campbell. 
Elec. Mfg., Nov., 1953, p. 129. 30 refs. 
Properties and applications. 

Study of Lubricant Flow in Bearings by 
Streak Photography. Frank J. Kolano. 
Prod. Eng., Oct., 1953, p. 162. 


Gliders 


Engines—-Are They Necessary?-Some 
Reflections on Attempting to be a Bird. 
Kenneth Owen. Flight, Oct. 9, 1953, p. 
497. 

“HKS-1"’; The First German Sailplane 
with a Laminar Flow Wing Section. 
Karlheinz Kensche. Sailplane & Glider, 
Oct., 1953, p. 3 

More Details of the ‘‘Fauvel AV-36.”’ 
G. A. Beron. Sailplane & Glider, Oct., 
1953, p. 8. 

The Philosophy of Motorless Flight 
Research. August Raspet. Sailplane © 
Glider, Oct., 1953, p. 16. Abridged. 

Some Details of a New Midget Racing 
Sailplane. H. F. V. M. Schwing.  Sai/- 
plane & Glider, Oct., 1953, p. 6. 


Ice Formation & Prevention 


An Empirically Derived Basis for Calcu- 
lating the Area, Rate, and Distribution of 
Water-Drop Impingement on Airfoils. 
Norman R. Bergrun. (U.S., NACA TN 


2476, 1951.) U.S., NACA Rep. 1107, 
1952. 21 pp. Supt. of Doc., Wash 
$0.20. 


An Investigation Utilizing an Electrical 
Analogue of Cyclic De-Icing of Hollow 
Steel Propellers with Internal Electric 


Heaters. Carr B. Neel, Jr. U.S., NA- 

CA TN 3025, Oct., 1953. 31 pp. 
Maximum Evaporation Rates of Water 

Droplets Approaching Obstacles in the 


Atmosphere Under Icing Conditions. 
Herman H. Lowell. U.S., NACA TN 
3024, Oct., 1953. 56 pp. 16 refs. 


Instruments 


Automatic Control of Aircraft. H. R 
Hopkin. Trans. Soc. Inst. Tech., June, 
1953, p. 72; Discussion, p. 86. 
Basic principles 

The Design of Constant Stress Canti- 
levers. A. J. Kennedy. J. Sci. Instr., 
Oct., 1953, p. 371. A practically-designed 
geometrical system for multiple stress 
strain testing and measuring 

Direct-Indicating Recording 
ments. I. S. R. Gilford. Elec. Mfg., 
Nov., 1953, p. 114. Design evaluation 
as research and development tools; ap- 
plications and functional requirements. 

Double-Beam Densitometer and Com- 
parator. Robert O’B 
John U. White. Ana! , Oct., 1953, 
p. 1473. Incorporates a servo-type auto- 
matic balancing system, a projection com 
parator, and a linear scale from 0 to 2.0 
and provides direct connection to a re- 
corder. 

On the Evaluation of the Accuracy of 
the Coefficient of Discharge in the Basic 
Flow-Measurement Equation. A. L. 
Jorissen. Trans. ASME, Oct., 1953, p. 
1323. Errors and tolerances for fluid- 
flow measuring devices 

High-Frequency Pressure Indicators 
for Aerodynamic Problems. Y. T. Li 
U.S., NACA TN 3042; Nov., 1953. 52 
pp. 12. refs. MIT-developed devices, 
combining high resolving power and high 
frequency response, which are dynamically 
calibrated by means of a shock tube. 


23 refs. 


Instru- 


Carpenter and 
Chem 


Wide-Range Vacuum Gage. Clifton 
B. Sibley and Jonathan R. Roehrig 
Electronics, Nov., 1953, p. 176. Linear 


cold-cathode radium-type device to meas- 
ure gas pressures from 1,000 to 0.0001 
millimeter of mercury. 

Application of an Electro-Optical Two- 
Color Pyrometer to Measurement of 
Flame Temperature for Liquid Oxygen- 
Hydrocarbon Propellant Combination. M 
F. Heidmann and R. J Wia4 
NACA TN 3033, Oct., 1953. 39 pp. 

Radiation-Conduction Correction for 
Temperature Measurements in Hot Gases. 
W. E. West, Jr., and J. W. 
Ind. & Eng. Chem., Oct., 1953, p. 2152. 
20 refs. For the case of a hot gas flowing 
through a duct. 


Priem. 


Westwater 


Flight Instruments 


Evaluation of the Upson Stall Warning 
Indicator. James H. Harding. U.S., 
CAA TDR 213, Sept., 1958. 8 pp. 

IFS—Collins’ Integrated Flight Sys- 
tem. Franz Baumgartner. Jnteravia, No 
10, 19538, p. 602 Design details and 
operation of the IFS approach horizon 
unit, course indicator, vertical gyro, and 
computer. 

Instruments and Control 
Preston R. Bassett 
Dec., 1958, p. 118 
historical review. 


of Flight. 
Eng. Rev., 
Developmental and 


Aero 
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A Precision Flight Instrumentation 
System. Maurice Kaushagen. Res 
Trends (Cornell Aero. Lab.), Fall, 1958, p 
t+. Details of the Flight Line Computer 


Servomechanisms 


Servomechanisms for Industry. II 
Design Factors. F.B.MacLaren. 
Hydraulics, Oct., 1953, p. 98. 

Design Charts for an On/Off Control 
System. W.T. Bane. Trans. Soc. Inst 
Tech., June, 1953, p. 52. Simplified, rapid 
method to determine certain features of 
the step-function servo response. 

Servo Damping Techniques. Julius Y. 
Kaplan. Prod. Eng., Oct., 1953, p. 193 
Evaluation of nine methods, with circuit 
diagrams. 


Machine Elements 


Designing Springs. IIl—Extension 
Springs. Stanley L. Albright. Mach 
Des., Oct., 1958, p. 222. Simplification 
and cost factors. 

An Investigation of Cemented Tungsten 
Carbide as Bearing Material. J. S 
Kozacka, H. A. Erickson, H. W. High 
riter, and A. F. Gabriel. Trans. ASME, 
Oct, 1953, p. 1208. 12 refs. Includes 
test data for different types of bearings. 

A Method of Calculating Stresses in a 
Non-Uniformly Thick Disc Subjected to 
Asymmetric Loads, Adapted to a Tabular 
Computation. B.A.Hodson. J. RAeS., 
Oct., 1953, p. 658. 

Oil Whip of Flexible Rotors. A. C 
Hagg and P.C. Warner. Trans. ASME, 
Oct., 19538, p. 1839.  Electric-analog 
analysis of oil-film journal-bearing design 
and stability criteria. 

Static Balancing of Runners Simplified 
by Equations and Charts for Three Meth- 
ods. S. R. Uniechowski. Mach. Des., 
Oct., 1953, p. 229. 


Gears & Cams 


Cam Dynamics. Douglas G. Ander- 
son. Prod. Eng., Oct., 19538, p. 170 
Kinematic analysis of cam vibration. 

Dynamic Loads on Gear Teeth. W. A. 
Tuplin. Mach. Des., Oct., 1953, p. 203 
Method for computing the dynamic incre 
ment from known design factors. 

Gear Wheels and Applied Mathematics. 
Bain Griffith. GM Eng. J., Sept.-Oct., 
1953, p. 33. Design simplification. 

The Geometry of the Pyramidal In- 
dentation in the Hardness Testing of 
Involute Gear Teeth. N. J. C. 
J.of Appl Sct., Sept., 1953, p. 389 


Peres 


Materials 


Designing with Engineering Materials. 
I—Design Properties of Materials. Rob 
ert L. Stedfield. II—Critical Design 
Factors for High-Strength Steel. N. J 
Wells and M. V. Ward. I[I—Sealers as 
Engineering Materials. Richard S. Piper 


IV—Data Charts for Plastics. V—Fin- 
ishes for Aluminum. R. V. Vanden 
Berg. VI—Specification of Color in Fin- 


ishes. Carl R. Smedley. Mach. Des., 
Oct., 1953, pp. 137, 138, 149, 158, 170, 177, 
187. 

Materials of Construction for Chemical 
Engineering. Ind. & Eng. Chem., Oct., 
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The induction generator is not new. 
What is new is the skill of AiResearch 
engineers in developing an AC genera- 
tor so small...so light ...and so effi- 
cient that it can be airborne! 

Designed for use in missiles and 
airplanes, this new AiResearch AC 
generator is the only one of its kind 
now in quantity production. Simple 
and rugged in construction, it can be 
stored for 5 years. Thus it can replace 


AiResearch Manu 


Actual Size 


alPbulky, heavy, short-lived batteries. 

Following are some of the charac- 
teristics of the new AiResearch AC 
generator: COMPACT: 4% lbs., 800 
watts, 115/200 volts, 3 phase, 400 
cycles; RUGGED: will withstand 50 g 
shock and 40 g acceleration by actual 
test; NO ALTITUDE PROBLEM: no 
brushes — tested to 50,000 feet; 
SIMPLE: designed for mass produc- 
tion — no critical nickel or cobalt; 


Smallest, 
most compact 
AC generator 


ever built! 


1954 1 


MINIMUM AUXILIARY EQUIPMENT: needs 
only simple capacitor — no compli- 
cated voltage regulator or DC exciter. 
Once again this unit demonstrates 
the ability of AiResearch engineers to 
design and manufacture small, light 
weight, precision equipment vital to 
high-speed, high-altitude flight. 
Would you like to work with us? Quali- 


fied engineers, scientists and skilled crafts- 
men are needed here. 


facturing. Company- 


A DIVISION OF THE GARRETT CORPORATION 


LOS ANGELES 45, CALIFORNIA + PHOENIX, ARIZONA 


DESIGNER AND MANUFACTURER OF AIRCRAFT EQUIPMENT IN THESE MAJOR CATEGORIES 


Nit Turbine Refrigeration 


Heot Transfer Equipment 


Electric Actuators 


Gos Turbines Superchargers Pneumatic Power Units 


Electronic Controls 


Cabin Pressure Controls Temperature Controls 
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1953, p. 2171. 1942 refs. 110-page sur- 
vey of recent developments, with compre- 
hensive bibliographies. 


Corrosion & Protective Coatings 


Anodised Aluminium Surfaces for Wear- 
Resistance. William Campbell. (/nst. 
Metal Finishing Meeting, Feb. 5, 1952, 
Birmingham, England, Paper.) J. Elec- 
trodepositors’ Tech. Soc., 1952, Vol. 28, p 
273. Reprint. Experimental develop- 
ment of hard oxide films for surfacing high- 
alloy aluminum; processing techniques 
and difficulties; properties; applications. 

A Bibliography of Publications on In- 
dustrial Protective Coatings. H. Preuss, 


Editor. Organic Finishing, Oct., 1953, p. 
11. 145 refs. 
Paints. Francis Scofield. IJnd. & Eng 


Chem., Oct., 1953, p. 2233. 143. refs. 
Review of the literature; applications. 
Relative Importance of Various Sources 
of Defect-Producing Hydrogen Introduced 
into Steel During Application of Vitreous 
Coatings. Dwight G. Moore, Mary A 
Mason, and William N. Harrison. (U7S., 
NACA TN 2617, 1952.) U.S., NACA 


Rep. 1120, 19538. 12 pp. 21 refs. Supt. 
of Doc., Wash. $0.20. 


Temperature-Indicatirig Paints. J. 
Cowling, Peter King, and Allen’ L 
Alexander. Ind. © Eng. Chem., Oct., 
1953, p. 2317. NRL investigations 


Metals & Alloys 


Custom-Rolled Paper-Thin Metals for 
Aircraft. Monroe Sherman. Av, ge, 
Oct., 1953, p. 28. Subminiaturization de 
sign factors; applications. 

Investigation of the Statistical Nature 
of the Fatigue of Metals. G. E. Dicter 
and R. F. Mehl. U.S., NACA TN 3019, 
Oct., 1953. 25 pp. 

Less Common Metals. W. R. 
brede and L. F. Yntema. Jnd. & Eng. 
Chem., Oct., 1953, p. 2261. 134. refs. 
Review of the literature; properties of 
titanium, zirconium, molybdenum, and 
tantalum; applications 


Beke- 


Metals & Alloys, Ferrous 


The Effects of Cold-Drawing, Micro- 
structure, and Thermal Treatments on the 
Machinability and Mechanical Properties 
of Carbon and Alloy Steel. Ford E. 
Dreves. 7rans. ASME, Oct., 1953, p. 
1219. 

The Initiation of Brittle Fracture at 
Welded Joints in Steel Structures. W.G. 
Warren and H. G. Vaughan. Trans. 
Inst. Welding, Oct., 1953, p. 127. 

Iron, Mild Steels, and Low-Alloy Steels. 
Homer L. Shaw. J/nd. Eng. Chem., 
Oct., 1953, p. 2205. 85 refs. Review of 
the literature; properties and applications. 

Properties of Steel Castings (Materials 
Engineering File Facts No. 262). J/a- 
terials & Methods, Oct., 1953, p. 153 

Stainless Steels and Other Ferrous 
Alloys. Ind. & Eng. Chem., Oct., 1953, 
p. 2241. 308 refs. Review of the litera- 
ture; properties and applications. 

Ultra High Strength Steel for Aircraft 
Structures. M.A. Melcon. Prod. Eng., 
Oct., 1953, p. 129. 18 refs. Static, im- 
pact, and fatigue properties; fabrication 
and processing techniques. 


Metals & Alloys, Nonferrous 


Aluminum Alloys. Harry W. Fritts 
Ind. & Eng. Chem., Oct., 1953, p. 2175 
84 refs. Review of the literature covering 
anti-corrosive and other properties. 

Carbon and Graphite. W. M. Gaylord 
Ind. & Eng. Chem., Oct., 1953, p. 2182 
39 refs. Review of the literature; prop 
erties and applications 

Lead and Lead Alloys. 
Roll. Ind. & Eng. Chem., Oct., 1953, p 
2210. 29 refs. Review of the literature; 
properties, research progress, and applica 
tions. 

Magnesium as a Wear Resistant Metal. 
E. L. Schaper. Materials & Methods, 
Oct., 19538, p. 120 
plications. 

Magnesium Forming. I 
Considerations. Francis L. Coenen. 
Tool Engr., Nov., 1958, p. 43.  Proper- 
ties and typical usage of magnesium al- 
loys; Boeing processes and experience. 

Nickel and High-Nickel Alloys. H.O 
Teeple. Ind. & Eng. Chem., Oct., 1958, 
p. 2215. 270 refs. Review of the litera- 
ture; properties, fabrication process, and 
applications. 


Kempton H 


Properties and ap 


General 


Tin and Its Alloys. Robert J. Nekervis 
Ind. & Eng. Chem., Oct., 1953, p. 2254. 
185 refs. Review of the literature; proper 


ties and applications 

How to Descale Titanium on the Basis 
of (1) Lack of Embrittlement and (2) Low 
Metal Loss. A. E. Durkin 
Vethods, Oct., 19538, p. 107 

Methods for Analysis of 
Alloys. I-—Colorimetric Determination of 
Silicon in Titanium Alloys. Maurice 
Codell, Charles Clemency, and George 
Norwitz. II—Nephelometric and Gravi- 
metric Determination of Small Amounts 
of Calcium in Titanium Alloys. 
Codell, Allen Cherney, and George Nor 
witz. III—Colorimetric Determination of 
Small Amounts of Aluminum in Titanium 
Alloys. Maurice Codell and George Nor 
witz. IV-—Determination of Molybdenum 
in Molybdenum-Titanium Alloys by Pre- 
cipitation as the Sulfide. (George Norwitz 
and Maurice Codell. -Polarographic 
Determination of Molybdenum in Tita- 
nium Alloys. Maurice Codell, James J 
M kula, and George Norwitz. VI—De- 
termination of Phosphorus in Titanium 
Alloys. Maurice Codell and James J 
Mikula. VII-—Colorimetric Determination 
of Small Amounts of Boron in Titanium 
Alloys. Maurice Codell and George Not 
witz. Anal. Chem., Oct., 1953, pp. 1482, 
14354, 1437, 1438, 1441, 1444, 1446. 140 
refs, 


Materials & 


Titanium 


Maurice 


Nonmetallic Materials 


Evaluation of Organic Fluorine Com- 
pounds for Use in Military Aircraft. 
Harold Rosenberg and J. C. Mostelle: 
Ind. & Eng. Chem., Oct., 1953, p. 2283 
USAF investigations with heat-resistant, 
high-strength materials 

Fibers. C. S. Grove, Jr., Joseph L 
Vodonik, and Robert S. Casey. Ind. & 
Eng. Chem., Oct., 1953, p. 2199. 163 
refs. Review of the literature; properties 
and applications 

Heat Capacity, Heats of Fusion and 
Vaporization, and Vapor Pressure of 
Tetrafluorethylene. George T. Furukawa, 
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Robert E. McCoskey, and Martin L 
Reilly. (Res. Paper 2432.) U.S., NBS J 
Res., Aug., 1953, p. 69. 14 refs. 

Physical Properties of Polyethylene 
Terephthalate Films. Leonard E. Am- 
borski and Donald W. Flierl. IJnd. & 
Eng. Chem., Oct., 1953, p. 2290. 


Plastics. Raymond B. Seymour. I/nd 
& Eng. Chem., Oct., 1953, p. 2237. 244 


refs. Review of the literature; properties 
and applications. 

Polymerization in Melamine-Formalde- 
hyde Molded Resins. H. P. Wohnsiedler 
Ind. & Eng. Chem., Oct., 1958, p. 2307 
16 refs. 

Structure and Moisture Permeability 
of Film-Forming Polymers. P. W. Mor 
gan. Ind. & Eng. Chem., Oct., 1953, p 
2296. 465 refs. 

Tefion Joined by Fusion Bonding. 
H.G. Henry. Materials & Methods, Oct., 
19538, p. 114. 

Copolymerization Reactions of Cin- 
namic Acid, Its Derivatives, and Some Re- 
lated Compounds. C. S. Marvel, G. H 
McCain, and Moses Passer. IJnd. & Eng 
Chem., Oct., 1953, p. 2311. 33 refs. 

Elastometers. Harry L. Fisher. /nd 
& Eng. Chem., Oct., 1953, p. 2188. 197 
refs. Review of the literature; properties 
and applications. 

New Elastomer-Impregnated Leather 
Gives Complete Porosity Control in Seal- 
ing Applications. Alfred S. Berens. Wa- 
terials & Methods, Oct., 1953, p. 127 


Testing 


Axial-Load Fatigue Tests on Notched 
and Unnotched Sheet Specimens of 61S- 
T6 Aluminum Alloy, Annealed 347 Stain- 
less Steel, and Heat-Treated 403 Stainless 
Steel. Herbert F. Hardrath, Charles B 
Landers, and Elmer C. Utley. U-.S., 
NACA TN 3017, Oct., 1953. 28 pp 

A Constant Strain Stiffness Tester for 


Thin Plastic Films. F. D. Dexter 
ASTM Bul., Sept., 1953, p. 40. 
Geometrical Considerations Arising 


from the Use of Square Wave Calibration 
Standards of Surface Finish. N. J. C 
Peres. Australian J. of Appl. Sci., Sept., 
1958, p. 380. 

High Temperature Test Data and Their 
Importance in Design. Howard C. Cross 
Prod. Eng., Oct., 1953, p. 182. Creep 
and deformation analysis; tests on molyb 
denum and molybdenum-base alloys. 

Penetration of X- and Gamma Rays 
to Extremely Great Depths. U. Fano 
( Res. Paper 2439.) U.S., NBS J. Res., 
Aug., 1953, p. 95. 21 refs. 
to materials testing. 

Wedge Indentation Experiments with 
Cold-Worked Metals. D. S. 
J. Mech. & Phys. Solids, Oct 


Application 


Dugdale 
, 1958, p. 14 


Mathematics 


Counting Methods and Equipment for 
Mean-Value Measurements in Turbulence 
Research. H. W. Liepmann and M. § 
Robinson. U.S., NACA TN 3037, Oct., 
1953. 49 pp. 14 refs. 

Derivatives of Continuous Weak Solu- 
tions of Linear Elliptic Equations. Fritz 
John. Commun. on Pure & Appl. Math., 
Aug., 1953, p. 327. 
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AVIATION PRODUCTS BULLETIN 
Write for Eastern Bulletin 310-F. 


Contains full specifications on 


Eastern units used on many leading 
commercial and military 


aircraft. 


ENGUNEERING REVTEW—JANUARY, 1:954 


special 


equipment 
for the TOP PERFORMERS! 


EASTERN PRESSURIZATION UNITS 


Meeting the requirements of designing and manufactur- 
ing pressurization units for ever-increasing altitudes has 
been an Eastern specialty. The knowledge and experience 
gained may be useful in solving an engineering or manu- 
facturing problem you may have. 


ELECTRONIC EQUIPMENT COOLING UNITS 
Designed to meet military and commercial requirements 
for radar and electronic tube cooling problems, these 
efficient units are rugged, compact, and light. If your 
problem is one of electronic equipment cooling or close 
control of operating temperatures, Eastern can design 
and build the entire unit to meet your specific needs. 


DEPENDABLE HYDRAULIC EQUIPMENT 
Eastern units are adaptable for cabin heating systems, 
servo units, hydraulic line service, and oil lubricating sys- 
tems that require small, lightweight pumps for pressure 
handling of oils, degreasing solvents, or gasoline. Various 
models are available to meet your capacity requirements. 


INDUSTRIES, INC. 


296 ELM ST., NEW HAVEN, CONN. 
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Rockbestos Products Corporation is another important modern 
manufacturer that appreciates the fine performance and durability of 
KULGRID . . . Sylvania’s nickel-clad copper wire. 
Kulgrid’s tough nickel coating resists corrosion and 
guards the copper core from deterioration, while assuring 
excelient electrical conductivity. You'll find Kulgrid 
ideal for high-temperature wiring in electric furnaces, 
stoves, industrial ovens, and many aircraft applications. 
Available in single or stranded forms. New illustrated 
booklet gives full details. For your file copy, address: 
Sylvania Electric Products Inc., Dept. 4A-1001, 
1740 Broadway, New York 19, N. Y. 


SYLVANIA 


SJ RADIO ELECTRONICS - TELEVISION 


REVIEW 


“JANUARY, 1954 


Formulae of Fredholm Type for Com- 
pact Linear Operators on a General 
Banach Space. A. F. Ruston. Pro 
London Math. Soc., 3rd Ser., Sept., 1953 
p. 368. 18 refs. 

On Some Integral Transformations. 
J. B. Tatchell. Proc. London Math. Soc., 
3rd Ser., Sept., 1953, p. 257. 

On the Differentiability of the Solu- 
tions of Linear Elliptic Differential Equa- 
tions. K. O. Friedrichs. Commun. on 
Pure & Appl. Math., Aug., 1958, p. 299 
21 refs 

Pairs of Normal Matrices with Property 
L. Helmut Wielandt. (Res. Paper 2436.) 
U.S., NBS J. Res., Aug., 1958, p. 89. 

Probléme aux Limites Posé 4 une Seule 
Extrémité dans Quelques Equations aux 
Variations (The One-Point Boundary 
Problem of Some Variation Equations). 
I—Introduction. II—Point Singulier 
Régulier dans le Cas ‘‘Non Compliqué’’ 
(Regular Singular Point in the ‘‘Non 
Complicated’’ Case). III—Point Singu- 
lier de Rang Unité Cas Général ‘‘Non 
Compliqué”’ (Singular Point of Unit Rank 
General ‘‘Non Complicated’’ Case) IV 
Autres Résultats. L. E. Zachrisson 
France, Min. de I’ Air PST 281, 1953, pp 
31, 34, 36, 42. In French and English 

Régularité et Séries Divergentes. 
Pierre Vernotte. France, Min. de I’ Air 
PST 282, 1953. 53 pp. In French. A 
new summation principle of the divergent 
series, with an interpolation ideal; the 
theory of the asymptotic series and the 
idea of regularity. 

Some Theorems on Asymptotic Expan- 
sions and Double Integrals. J. Berghuis 
Netherlands, Mathematisch Centrum, Am 
sterdam, Rep. MR 11, 1958. 38 pp. 

The Summability of Laplace-Stieltjes 
Integrals. L.S. Bosanquet. Proc. Lon 
don Math. Soc., 3rd Ser., Sept., 1953, p 
267. 37 refs. 

Sur l’Extension de Quelques Points de 
la Theorie de Poincaré aux Systémes de 
Deux Equations Différentielles a Trois 
Variables. Luigi Amerio. France, Min 
de l’Air PST 281, 1953, p. 261. In 
French. 

The Weyl and Minkowski Problems in 
Differential Geometry in the Large. 
Louis Nirenberg. Commun. on Pure & 
A ppl. Math., Aug., 1953, p. 337. 35 refs 


Meteorology 


Annual Variations of Upper Air Winds 
and Temperatures in Alaska from Acous- 
tical Measurements. A. P. Crary. J 
Meteorology, Oct., 1953, p. 380. USAF 
sponsored investigation at the U. of 
Alaska. 

Atmospheric Turbulence Measurements 
and Analysis. Paul B. MacCready, Jr 
J. Meteorclogy, Oct., 1953, p. 325. 11 refs 
CIT research project. 

Cloud Forms of the Jet Stream. Vin 
cent J. Schaeffer. Sdrtryck ur Tellus, 
No. 1, 1958, p. 27. Reprint. 

Effect of Atmospheric Inhomogeneity 
on the Interpretation of Vertical Tempera- 
ture Soundings. J.S. Sawyer. JVeteoro 
logical Mag., Sept., 1958, p. 257. 

The Height Variation of Lateral Gusti- 
ness and Its Effect on Lateral Diffusion. 
Don G. Friedman. J. Meteorology, Oct., 
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Here's how SS 


takes the guesswork out of 


FLEXIBLE METAL AIRCRAFT COMPONENTS 


Rex-Flex corrugated stainless steel sec- 
tion undergoing vibration test at res- 
snant frequency with acceleration of 
G. 


15 hour fatigue test at 60 cycles per 
minute on a Rex-Flex corrugated stain- 
less steel assembly. Offset motion of 
+.100” is imposed on the assembly 
with 20 psi internal pressure at 580° F. 


The dependable performance of every Flexonics Coupled with extensive design and manufac- 
Flexible Metal Aircraft Component whether it turing experience, it’s another reason why you 
be bellows, hose, ducting or a connector is backed can save time, money and headaches by coming 
by a modern fully equipped laboratory. This lab, to Flexonics first for any bellows, flexible metal 
staffed by experienced testing and development hose, ducting or flexible connector for use in 
engineers, Can prove or disprove the ability of an aircraft. 

assembly to withstand flight conditions before the Write us for the name of your Flexonics sales 
assembly goes into an engine or aircraft. engineer, 


AIRCRAFT DIVISION 
exomies 1309 $. THIRD AVENUE MAYWOOD, ILLINOIS 


FORMERLY CHICAGO METAL HOSE CORPORATION 
In Canada: Flexonics Corporation of Canada, itd., Brampton, Ontario 
Metallic bellows 
ond 
bellows assemblies 


Flexon identifies : E ion joi 

products of Flexonics Flexible metal hose ay: 
Corporation that 
have served industry 


for over 50 years. Aircraft components 
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(AIRSURANCE 


Airline Passenger Insurance 


Annual Policies 
from $5,000 to $100,000 


at new low rates 


No Physical Examination * No Age Limit 


EXAMPLE 
$25,000.00 for death or dismemberment 
$1,000.00 for Hospital and Doctor's bills 
$50.00 per week when disabled 


PREMIUM $27.50 per year 


Policies cover 


Backed by the 
Combined Assets of 


Aetna Casualty & Surety Co. 


passengers on 
scheduled airlines Americon Employers 
WORLD-WIDE Insurance Co 
American Surety Co. of N. Y 
Century Indemnity Company 
The Employers’ Liability 
Assurance Corp., Ltd. 
your Hartford Accident & 
Indemnity Co 


Write or phone 


Insurance Agent 


Maryland Casualty Co. « 
Massachusetts Bonding & 
Insurance Co 


New Amsterdam Casualty Co. 
Standard Accident Insurance Co, 
Travelers Insurance Co 

United States Casualty Co. 
United States Fidelity & 


Gvaranty Co. 


UNITED STATES AVIATION UNDERWRITERS 


INCORPORATED 


80 JOHN ST. « NEW YORK 38, N. Y. 


ATLANTA + CHICAGO - DALLAS - KANSAS CITY 
LOS ANGELES - SAN FRANCISCO 


AN737-TW 
TYPE WWD 
(Tangential— 
with one-piece 
housing) 


Standard of the 
Industry for Over 
a Quarter Century 


WITTEK 
Manufacturing Co. 


4305-15 West 24th Place 
Chicago 23, Illinois 


AN737-RM 
TYPE FBSS 
Radial — 
with floating 


bridge) 


ENGINEERING REVIEW 


1953, p. 372. 
study at MIT 

Improving Upper-Wind 
D. S. Kirkland. 7he 
1958, p. 524. 

An Investigation of the Development of 
a Mid-Tropospheric Frontal Zone and Its 
Associated Vorticity Field. Richard J. 


10 refs. USAT-sponsored 


Forecasting. 
roplane, Oct. 9, 


Reed and Frederik Sanders. J. Meteor- 
ology, Oct., 1953, p. 338. 11 refs. ONR 


sponsored research 

Methods of Synchronizing the Observa- 
tions of a ‘‘Sferics’? Network. A. L 
Maidens. JMeteorologi« Vag., Sept., 1953, 
p. 267. 

Observations on the Formation and 
Spread of Precipitation in Convective 
Clouds. Louis J. Battan. J Meteorology, 
Oct., 1953, p. 311. 36 refs. USAF 
sponsored research; analysis of the 1949 
Thunderstorm Project data gathered by 


use of radar set AN/TPS-10 
Precipitation Growth in Stratiform 
Clouds. R. Wexler. Quart. J. Royal 


Meteorological Soc., Jul 
refs. Reprint 

A Smoothing Technique for Pressure 
Maps. O. Amble. Bul. AMS, 
1953, p. 293. 

A Study of Constant Absolute Vorticity 
Trajectories of Isentropic Surfaces. 
Edward M. Carlstead. J. Meteorology, 
Oct., 1953, p. 356 13 refs 


Visibility and Liquid Content in Cloud. 


, 1952, p. 363. 19 


Sept., 


Morris Neiburger. Reply. H. J. aufm 
Kampe and H. k. Weickmann. J. 
Meteorology, Oct., 1953, p. 401. 20 refs. 


Winds in the Upper Atmosphere by 
Meteor-Train Photography. Fred L 
Whipple. J. Meteoro gy, Oct., 1953, p 
390. ONR-sponsored 


study 


Military Aviation 


Canada’s Air Defences; Third Annual 
Review. Aircraft, Oct., 1953, p. 41 
Survey of aircraft, personnel, training, and 
potentialities. 

Characteristics of Army Aviation. 
William B. Bunker 1HS Southwest 
Regional Meeting, Dallas, Tex., Apr. 8, 
1953, Paper. 6 pp. 

Report on Tomorrow’s  Airpower. 
Second Airpower Symposium, Washing 
ton, Aug. 21, 1958 lir Force, Oct., 19538, 
Partial Contents Engines, C 
W. LaPierre, p. 37. Components, J. C. 
Garrett, p. 39 Department of the Ai 
Force, Roger Lewis, p. 42. Airframes, ] 
L. Atwood, p. 50 rrends in Develop- 
ment of Weapon Systems, James McCor 
mack, Jr., p. 58. Ele Ivan A 
Getting, p. 70. 

Trends in Weapon Systems Develop- 
ment. James McCormack, Jr. Ad 
dress, Air Force Ass? Vatl. Convention, 
Washington, Aug. 21, 19538. USAF 
ARDC Release 85-53. 7 pp. Impact of 
supersonic and atomic air research; auto 
mation and other design and operational 
factors. 

Weapons System Concept. 
Larren. Aero Dig., Oct., 
USAF procurement policy 

Yugoslav Air Force. | 
Pegasus, Oct., 19538, p 
aircraft, 
strength. 


». “32: 


tronics, 


Robert Me 


1953, p. 32 


Clarke Newlon 
Appraisal of 


composition generally, and 


JANUARY, 1954 
Missiles 
Design Trends—-Guided Missiles. 
Clark B. Millikan. Aero. Eng. Rev., 


Dec., 1953, p. 82. Developmental sur 
vey of experimentation and research on 
SSM, ASM, SAM, and AAM projects 

Guided-Weapons Telemetering; The 
Two Principal Systems Developed by the 
Ministry of Supply. Flight, Oct. 23 
1953, p. 556. Details of the TM and 
PPM systems 

Missile Testing at Huntsville. T. L 
Greenwood. Aero Dig., Sept., 1953, p 
22. Instrumentation and research at the 
Redstone Arsenal. 


Navigation 


Contour Envelopes. II. T. Freer. J 
GAPAN, Oct., 1958, p. 11. Plotting of 
charts for safety heights; application to 
problems of navigation. 

The Coriolis Effect. Paul E. Wylie 
J. RAeS., Oct., 1958, p. 655. Analytical 
discussion of the effect on navigation. 

The Magnetic Compass in Long-Range 
Flying. T. W. Newberry. 
Oct., 1953, p. 39 


Aeronautics, 


Noise Reduction 


Microphones Measure High-Intensity 
Sound. John K. Hilliard. Electronics, 
Noy. 1953, p. 160. Applications include 
monitoring of industrial noise, explosions, 
and jet and rocket noise levels. 


Ordnance & Armament 


Grognard’s Armament; Prototypes for 
Missile Tests: Load-schemes for the 
S.E.2418 Project. James Hay 
Flight, Oct. 16, 1953, p. 536. 


Stevens 


Photography 


The Development of a Fine-Focus Flash 
X-Ray Tube. E. L. Criscuolo and D. T 
O'Connor. Rev. Sci. Instr., Oct., 1953, 
p. 944. NOL design details; application 
to the study of high-speed phenomena 

A Dual Lens System for a Radar Bore- 
sight Tracking Camera. Donald J. South 
ard. Photographic Eng., No. 3, 1958, 
p. 142. Development by the Radar and 
Photographic Branches of the Signal 
Corps Eng. Labs. for the Guided Missile 
Program 

The ER-55 Projector for Aerial Map- 
ping. Russell K. Bean. Science, Oct 
23, 1953, p. 484. Details of the photo 
grammetric instrument for stereoplotting 
by the direct double-projection method 

Film Synchronizer for Aerial Cameras. 
Herbert E. Meinema. Electronics, Nov., 
1953, p. 135. Incorporates phototube 
controlled servo system to measure air 
craft ground speed to synchronize speeds 
of film movement and image. 

A Photographic Technique for the Men- 
suration and Evaluation of Aerodynamic 


Patterns. F. N. M. Brown. Photo 
graphic Eng., No. 3, 1953, p. 146. In 
cludes a survey of flow visualization 


methods 


Recent Developments in Electron Dif- 
fraction. T. B. Rymer. Brit. J. Appl 
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used by the @ AIR FORCE 
@ ARMY 
@ NAVY 
@ AIRFRAME MFR’S 
@ MAJOR AIRLINES 
@ COMPONENTS MER’S 


—> 


er Electrical Components on aircraft, portable 
power units, ordnance vehicles and guided 
missiles ure being tested rapidly and 


accurately with United Test Equipment. 


Write us your requirements. We 
specialize in custom design and 


UNITED MANUFACTURING CO. 


manufacture. 


Div. UNITED ADVERTISING CORP. 
HAMDEN 14 CONNECTICUT . _ 


BESTOS VELBESTOS 


GASKETS 


are important in an aircraft engine. 
Our VELBESTOS 170-1 conforms to 


AERO SPECIFICATIONS 


AMS 3232F, AN-G-171 and MIL-G-7021 


Samples furnished for experimental purposes. 


THE VELLUMOID COMPANY 


WORCESTER 6, MASS. 


When you write to manufacturers whose advertising appears 
in the 
Aeronautical Engineering Review, 
it will be of interest to the companies 


and of benefit to the Institute if you mention that you saw it 


in the 


Aeronautical Engineering Review 


WORK ON THE FRONT LINE OF THE 
NATION'S VITAL DEFENSE PROGRAM. Sandia 
Corporation is engaged in the development 


and production of 


lenging new field that offers opportunities in 
research and development to men with Bach- 
elor's or advanced degrees, with or without 
applicable experience. Here you can work 
with able colleagues, eminent consultants and 
superior facilities on advanced projects of high 
importance — and also build a permanent 
career in a rapidly expanding field with a 
company that recognizes individual ability and 


initiative. 


LIVE IN ALBUQUERQUE, THE HEART OF 


THE SUNNY SOUTHWEST. Located in the his- 


toric Rio Grande 
Sandia Mountains, 


famous for its climate—mild, dry and sunny 


the year around. 
city of 150,000, 


advantages as a place in which to live. Albu- 


querque's schools, 


and modern shopping. facilities afford advan- 
tages of metropolitan life—yet hunting, fish- 
ing, skiing and a multitude of scenic and 


historic attractions 
a few hours’ drive 


have little difficulty in obtaining adequate 


housing. 


NJO OTHER IMPORTANT 


ADVANTAGES. These are permanent positions 
with Sandia Corporation, a subsidiary of the 


Western Electric 


Sandia Laboratory under contract with the 
Atomic Energy Commission. Working conditions 


are excellent and 


with qualifications. Liberal employee 
benefits include paid vacations, sickness 
benefits, group life insurance, and a 


contributory 


not a Civil Service appointment. 


SANDIA 


SANDIA BASE 


ake Application lo: 
PROFESSIONAL 


atomic weapons—a chal- 


Valley at the foot of the 
mile-high Albuquerque is 


A modern, cosmopolitan 
Albuquerque offers unique 


churches, theaters, parks, 


may all be found within 
of the city. New residents 


Company, which operates 


salaries are commensurate 


retirement plan. This is 


DIMISION E 


ALBUQUERQUE, NEW MEXICO 
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A COMPLETE MEDIA PACKAGE 
FOR YOUR 


Aviation Marketing Program 


‘A 


AERONAUTICAL | AERONAUTICAL 
ENGINEERING ENGINEERING 
REVIEW CATALOG 


For your monthly advertis- Prefiles and distributes your 


ing messages to the aircraft aircraft products catalog to 
industry's engineering and aviation's buyers and speci- 
design personnel—the men fiers. 


who influence buying. 
7,000 copies are distributed 


AVIATION annually to aircraft engi- 
MARKET neers, designers, techni- 
BOOK cians and purchasing agents 
a in all leading aircraft, engine 
and parts companies, Gov- 
24 pages of FACTS on your ernment aviation depart- 
market and REVIEW. ments and leading air lines. 


Write for your free copy of 
12-page MARKET BOOK 
TODAY! giving full details. 


Write for your free copy 


OFFICIAL PUBLICATIONS: 


INSTITUTE OF THE AERONAUTICAL SCIENCES 


2 East 64th Street New York 21, N.Y. 


JANUARY, 1954 


Phys., Oct. 1953, p. 297. 18 refs. Elec 
tron-optical principles of a high-resolu 
tion diffraction camera: application poten 
tialities. 


Physics 


An Approximate Theory of Inelastic 
Collisions. James F. Hornig and J]. O 
Hirschfelder. U. Wis. NRL Dept. Che) 
Rep. ONR-5, Oct. 9, 1953. 31 pp 


Power Plants 


Comparison of Effectiveness of Convec- 
tion-, Transpiration-, and Film-Cooling 
Methods with Air as Coolant. E. R. G 
Eckert and John N. B. Livingood. U.S., 
NACA TN 3010, Oct., 1953. 52 pp 
Evaluation of techniques of cooling turbo 
jets, ram-jets, and rocket engines 

Investigation of Flame Temperatures in 
a Single-Cylinder Spark-Ignition Engine. 
J. H. Potter and R. B. Dillaway. Trans 
ASME, Oct., 1953, p. 1311. Experi 
mental calculations using the Graff elec 
tro-optical technique 

A Slipstream View of Aircraft Propul- 
sion, 1903-1953. Frank W. Caldwell 
Aero. Eng. Rev., Dec., 1958, p. 108. De 
velopmental review of experimentation 
and research into design, thermodynamic, 
and other power plant problems. 


Jet & Turbine 


The Aerodynamics of Compressor Blade 
Vibration. H. Pearson. The Engr., Oct., 
9, 1953, p. 473. Abridged. Causes of 
vibration and the phenomenon of the 
rotating stall 


Calculation of Transpiration-Cooled 
Gas-Turbine Blades. J. N. B. Livingood 
and E. R. G. Eckert. Trans. ASME, 
Oct., 1953, p. 1271. 16 refs. Methods 
for an analytic determination of the local 
coolant flow required to maintain a con 
stant prescribed wall temperature. 


Combustion of a Low-Volatility Fuel 
in a Turbojet Combustion Chamber 
Effects of Fuel Vaporization. \V. \ 
Holmes, A. J. Pahnke, O. A. Uyehara, and 
P.S. Myers. Trans. ASME, Oct., 1953, 
p. 1303. 19 refs 

Temperature and Gas-Analysis Sur- 
veys in the Combustion Zone of a Gas- 
Fired Gas-Turbine Combustor. k. L 
Rieke. Trans. ASME, Oct., 1953, 


1233. 


DD 
t 


Il Compressore Assiale Sperimentale 
del Laboratorio di Aeronautica di Torino 
(The Experimental Axial Compressor of 
the Aeronautical Laboratory of Turin). 
Modesto Panetti. La Ricerca Sci., Sept., 
1953, p. 1639. In Italian. Design de 
tails of the Franco Tosi unit, with opera 
tional criteria 

A Mollier Chart for Moisture-Saturated 
Air; The Construction and Use of a Chart 
Suitable for Water Injection Calculations. 
H. Reichert. Eng., Oct., 1953, 
p. 321 

Raising the Limits for Thrust Measure- 
ment in Jet Engine Testing. Eugene F 
Colditz. GM Eng. J., Sept.-Oct., 1953, 
p. 16. 
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CORPORATE MEMBERS 


OF THE 


INSTITUTE OF THE AERONAUTICAL SCIENCES 


ACADEMY OF AERONAUTICS, INC. 
ADAMS RITE MANUFACTURING COMPANY 
AEROJET-GENERAL CORPORATION, SUBSIDIARY OF 
THE GENERAL TIRE & RUBBER COMPANY 
AEROLAB DEVELOPMENT COMPANY 
AERONCA MANUFACTURING CORPORATION 
AEROQUIP CORPORATION 
AGAWAM AIRCRAFT PRODUCTS, INC. 
AIR ASSOCIATES, INC 
AIRBORNE ACCESSORIES CORPORATION 
AIRBORNE INSTRUMENTS LABORATORY, INC 
AIRCRAFT RADIO CORPORATION 
AIRESEARCH MANUFACTURING COMPANY, DIVISION 
OF THE GARRETT CORPORATION 
ALLIS-CHALMERS MANUFACTURING COMPANY 
ALLISON DIVISION, GENERAL MOTORS CORPORATION 
ALUMINUM COMPANY OF AMERICA 
AMERICAN AIRLINES, INC. 
AMERICAN BOSCH CORPORATION 
4MERICAN HELICOPTER COMPANY, INC. 
AMERICAN PHENOLIC CORPORATION 
AMERICAN STEEL & WIRE DIVISION, UNITED STATES 
STEEL CORPORATION 
ANDERSON, GREENWOOD & COMPANY 
ARDE ASSOCIATES 
ASSOCIATED AVIATION UNDERWRITERS 
AVIATION ENGINEERING DIVISION, AVIEN-KNICKER 
BOCKER, INC, 
BAKER STEEL & TUBE COMPANY 
BEECH AIRCRAFT CORPORATION 
BELL AIRCRAFT CORPORATION 
BENDIX AVIATION CORPORATION 
BENDIX INTERNATIONAL DIVISION 
BENDIX PRODUCTS DIVISION 
BENDIX RADIO DIVISION 
ECLIPSE-PIONEER DIVISION 
FRIEZ INSTRUMENT DIVISION 
PACIFIC DIVISION 
SCINTILLA MAGNETO DIVISION 
THE BG CORPORATION 
BOFING AIRPLANE COMPANY 
SEATTLE DIVISION 
WICHITA DIVISION 
BOOZ, ALLEN & HAMILTON 
3k ANDT MANUFACTURING COMPANY 
BREEZE CORPORATIONS, INC 
THE BRISTOL AEROPLANE COMPANY OF CANADA 
LIMITED 
BROOKS AND PERKINS, INC 
CAL-AERO TECHNICAL INSTITUTE 
CALIFORNIA PANEL & VENEER COMPANY 
CANADAIR LIMITED 
THE CESSNA. AIRCRAFT COMPANY 
CHASE AIRCRAFT COMPANY, INC 
THE CHASE NATIONAL BANK OF THE CITY OF NEW 
YORK 
IBA COMPANY, INC 
THE CLEVELAND PNEUMATIC TOOL COMPANY 
CLIFFORD MANUFACTURING COMPANY, DIVISION OF 
STANDARD-THOMSON CORPORATION 
ONSOLIDATED VULTEE AIRCRAFT CORPORATION 
FORT WORTH DIVISION 
SAN DIEGO DIVISION 
INSULTANTS & DESIGNERS, INC. 
)NTINENTAL MOTORS CORPORATION 
OPER PRECISION PRODUCTS 


CORNELL AERONAUTICAL LABORATORY, INC. 
CURTISS-WRIGHT CORPORATION 
ELECTRONICS DIVISION 
MARQUETTE METAL PRODUCTS COMPANY 
PROPELLER DIVISION 
WRIGHT AERONAUTICAL DIVISION 
DOAK AIRCRAFT COMPANY, INC. 
DOELCAM CORPORATION 
DOUGLAS AIRCRAFT COMPANY, IN¢ 
EL SEGUNDO PLANT 
LONG BEACH PLANT 
SANTA MONICA PLANT 
TULSA DIVISION 
THE DOW CHEMICAL COMPANY, MAGNESIUM DE- 
PARTMENT 
DZUS FASTENER COMPANY, INC. 
EASTERN AIR LINES, INC. 
EATON MANUFACTURING COMPANY 
EDO CORPORATION 
ELASTIC STOP NUT CORPORATION OF AMERICA 
ELECTROL INCORPORATED 
ESSO STANDARD OIL COMPANY 
ETHYL CORPORATION 
FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
FAIRCHILD AERIAL SURVEYS, INC. 
FAIRCHILD ENGINE AND AIRPLANE CORPORATION 
FAIRCHILD AIRCRAFT DIVISION 
FAIRCHILD ENGINE DIVISION 
FAIRCHILD GUIDED MISSILES DIVISION 
STRATOS DIVISION 
FEDERAL TELECOMMUNICATION LABORATORIES, INC 
FIRESTONE TIRE & RUBBER COMPANY 
FLETCHER AVIATION CORPORATION 
FLIGHT REFUELING, INC. 
FLIGHT SAFETY FOUNDATION, INC. 
GENERAL ELECTRIC COMPANY 
AERONAUTIC & ORDNANCE S¥STEMS DIVISION 
AIRCRAFT GAS TURBINE DIVISION 
AVIATION DIVISIONS 
G. M. GIANNINI & CO., INC. 
GLOBE CORPORATION, AIRCRAFT DIVISION 
THE B, F. GOODRICH COMPANY 
THE GOODYEAR TIRE & RUBBER COMPANY 
GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
HARVEY MACHINE COMPANY, INC. 
ROBERT HEWITT ASSOCIATES 
INDUSTRIAL SOUND CONTROL, INC 
INSURANCE COMPANY OF NORTH AMERICA COM- 
PANIES 
THE INTERNATIONAL NICKEL COMPANY, INC 
JACK & HEINTZ, INC. 
JOHNS-MANVILLE SALES CORPORATION 
CORYDON M. JOHNSON COMPANY, IN¢ 
EARLE M. JORGENSEN COMPANY 
THE M. W. KELLOGG COMPANY 
WALTER KIDDE & COMPANY, IN( 
KOLLSMAN INSTRUMENT CORPORATION 
LAVELLE AIRCRAFT CORPORATION 
LEAR INCORPORATED 
THE LIQUIDOMETER CORPORATION 
LOCKHEED AIRCRAFT CORPORATION 
BURBANK DIVISION 
GEORGIA DIVISION 
LOEWY CONSTRUCTION COMPANY, INC 
LONGINES-WITTNAUER WATCH COMPANY, INC. 
LONGREN AIRCRAFT COMPANY, 
MARQUARDT AIRCRAFT COMPANY 


THE GLENN L. MARTIN COMPANY 
McDONNELL AIRCRAFT CORPORATION 
MELETRON CORPORATION 
MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
AERONAUTICAL DIVISION 
NATIONAL CREDIT OFFICE, INC. 
NORTH AMERICAN AVIATION, INC. 
NORTHROP AIRCRAFT, INC. 
PAN AMERICAN WORLD AIRWAYS, INC. 
THE PARKER APPLIANCE COMPANY 
PESCO PRODUCTS DIVISION, BORG-WARNER COR- 
PORATION 
PHILLIPS PETROLEUM COMPANY 
PIASECKI HELICOPTER CORPORATION 
THE PURE OIL COMPANY 
RADIOPLANE COMPANY 
J. B. REA COMPANY, INC. 
REPUBLIC AVIATION CORPORATION 
E. V. ROBERTS AND ASSOCIATES 
A. V. ROE CANADA LIMITED 
JOHN A. ROEBLING’S SONS CORPORATION 
ROHR AIRCRAFT CORPORATION 
PAUL ROSENBERG ASSOCIATES 
SCHRILLO AERO TOOL ENGINEERING COMPANY 
SEABOARD & WESTERN AIRLINES, INC. 
SHELL OIL COMPANY 
SIMMONDS AEROCESSORIES, INC. 
SOCONY-VACUUM OIL COMPANY, INC. 
SOLAR AIRCRAFT COMPANY 
SPERRY GYROSCOPE COMPANY, DIVISION OF THE 
SPERRY CORPORATION 
STANDARD OIL COMPANY OF CALIFORNIA 
STANDARD OIL COMPANY (INDIANA) 
THE STEEL PRODUCTS ENGINEERING COMPANY 
STROUKOFF AIRCRAFT CORPORATION 
STURGESS, INC. 
SUMMERS GYROSCOPE COMPANY 
THE H. I. THOMPSON FIBER GLASS COMPANY 
THOMPSON PRODUCTS, INC. 
TOOLKO ENGINEERING COMPANY 
TRANS WORLD AIRLINES, INC. 
TURBO PRODUCTS, INC. 
UNION CARBIDE AND CARBON CORPORATION 
BAKELITE COMPANY 
ELECTRO METALLURGICAL COMPANY 
HAYNES STELLITE COMPANY 
LINDE AIR PRODUCTS COMPANY 
NATIONAL CARBON COMPANY 
UNITED AIR LINES, INC. 
UNITED AIRCRAFT CORPORATION 
HAMILTON STANDARD DIVISION 
PRATT & WHITNEY AIRCRAFT DIVISION 
SIKORSKY AIRCRAFT DIVISION 
UNITED AIRCRAFT EXPORT CORPORATION 
UNITED AIRCRAFT SERVICE CORPORATION 
CHANCE VOUGHT AIRCRAFT DIVISION 
UNITED STATES AVIATION UNDERWRITERS, INC. 
VARD INC. 
VICKERS, INC. 
WESTERN GEAR WORKS ~ 
WESTINGHOUSE ELECTRIC CORPORATION 
AIR ARM DIVISION 
AVIATION GAS TURBINE DIVISION 
INDUSTRIAL ELECTRONICS DIVISION 
SMALL MOTOR DIVISION 
WESTON ELECTRICAL INSTRUMENT CORPORATION 
WYMAN-GORDON COMPANY 
YOUNG RADIATOR COMPANY 
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MODEL 201 
Hysteresis Type 
Synchronous Drive Motor 


MODEL 228 


Induction Drive Motor 


MODEL 300 
Reluctance Type 
Synchronous Drive Motor 


MODEL 168 


Propeller Fan 


MODEL 182A 


Axial Flow Fan 


MODEL 219 
Single Ended 
Motor-Blower 


a, 
MODEL 220 


Double Ended 
Motor-Blower 


Manufacturers also of 
HIGH FREQUENCY 
POWER SUPPLIES 
Inductor - Alternator 
type, 500 Watts to 
75 KVA output. Port- 
able, Semi-Portable 
and Stationary Types. 


Makes 
Miniature Motor 
Design? 


AMERICAN ELEctTRric’s answer is the 
ultimate utilization of all available 
magnetic materials to convert electric 
input to maximum power output! 

This is possible not only by proper 
choice of material and precision crafts- 
manship, but by individually design- 
ing the laminations for the conditions 
of operation and the specific job to be 
done! As a result, AMERICAN ELEC- 
tric has now developed tooling for 
almost any conceivable miniature re- 
quirement in both production and 
prototype models. 

AMERICAN ELECTRIC Miniatures 
are noted for their high power-to- 
weight ratio; furnish compact means 
for driving airborne and ground equip- 
ment, such as cams, clutches, timing 
devices, antennas, actuators, optical 
equipment, fans, blowers, recording 
devices, etc. 

Quiet, light in weight, extremely 
rugged and reliable. Specify AmMenri- 
can Exvectric! Recommendations 
gladly given. Write, wire or phone 
requirement details. 


TWO MINIATURE DRIVE MOTOR TYPES 


Available for 60, 400 or 2000 c.p.s. operation, 
and variable frequencies from 320 to 1200 c.p.s. 
single or polyphase. 


Induction Motors—Output torque range: \/2 in. oz. 
to 120 in. oz. 


Synchronous Motors—Output torque range: .0! in, 
oz. to 10 in. oz. in both Hysteresis and Reluctance 
types. 


TWO MINIATURE COOLING TYPES 


Centrifugal Blowers 
Propeller Fans 


4811 Telegraph Road, 
Les Angeles 22, 


MERICAN 


ELECTRIC MOTORS California 


TRADE MARK 


Engineering Representatives: TRAVCO ENGINEERING CO. 
Silver Spring (Md.), Chicago, New York, Los Angeles 
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Ram-Jet & Pulse-Jet 


Supersonic Ram-jet Performance; A 
Study of the Probable Performance of 
Ram-jet Engines at High Mach Numbers. 
J. Lukasiewicz. Aircraft Eng., Oct., 
1953, p. 298. 


Reciprocating 


Injection Characteristics and Diesel 
Knock. A. J. Davies. IME Auto. Di: 
Proc., Part IV, 1951-52, p. 214; Com 
munications, p. 220. 


Production 


Prerequisites for Production ; An Exam- 
ination of Basic Data and Procedure for 
Advance Planning. R. A. Neale. Ai 
craft Prod., Nov., 1953, p. 432 

The Relationship of Organizational 
Structure to Production Cost Reduction 
Activity. Elmer A. Richards and Arthur 
B. Wright. GM Eng. J,, 
1953, p. 45 

Supermarine’s First Forty Years. Syd 
ney E. Veale. The Aeroplane, Oct. 9, 
1953, p. 507. Survey of design planning, 
production, experimental research, and 
other activities of the Supermarine Div., 
Vickers-Armstrongs Co 

Sweden’s Aircraft Industry Operates 
Underground. HansG. Tonndorf. Aut 
Ind., Oct. 15, 1953, p. 54. Survey of 
capabilities 


Sept -Oct., 


Metalworking 


Deep-Hole Boring. III—Continental 
Boring-Equipment at the 3rd International 
Machine-Tool Exhibition in Brussels; 
Machinability and Cutability; Extreme- 
Pressure Oils. H. J. Pearson. Aircraft 
Prod., Oct., 1958, p. 384. 

Electric Spark Erosion as Applied to 
Metal Machining. D. W. Rudorff. (5th 
Internatl. Mech. Eng. Cong., Turin, Oct 
9-15, 1953, Paper.) Engr. Dig., Oct., 
1953, p. 373. Application to working of 
heat-resistant alloys. 

Finishes for Metals. I—-Cleaning and 
Surface Preparation. Robert A. Wason 
Tool Engr., Nov., 1953, p. 69. Processes 
and applications. 

Hot Working Steels in the Forge and 
Their Treatment. W. Eilender and R 
Mintrop. Steel Processing, Oct., 1953, 
p. 509 

Materials & Methods Manual No. 98: 
Surface Hardening of Steels and Irons. 
John L. Everhart. Materials © Methods, 
Oct., 1953, p. 1387. Carburizing, nitriding, 
cyaniding, carbonitriding, and flame and 
induction hardening methods, with com 
parative selection factors and applications 

Adhesive Joints; Fokker Tests and 
Structural Applications of the Redux- 
Bonding Process. Aircraft Prod., Nov., 
1953, p. 402. 

Criteria for Designing Adhesive Bonded 
Joints. William C. Broding. Prod. Eng 
Oct., 1953, p. 144. Metal-to-metal bond 
ing for aircraft structures. 
® Design of Glued Joints. Seth Gun 
throp. Mach. Des., Oct., 1953, p. 198 
Advantages and applications of adhesive 
bonding of metals. 

The Strength of Metal Joints Made 
with Synthetic Resins; A Study of the 
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Bendix ground-control system makes 
“blind” flight possible, uses high-pre- 
cision New Departure ball bearings. 


‘sight’ 
for 
blind 


flight ! 


Landing on a fogged-in runway would have 
been a stunt not too long ago. Now, thanks to 
great advances in instrumentation, such land- 
ings are routine. New Departure has kept pace 
with these improvements, utilizing the most 
advanced methods and equipment for the manu- 
facture of instrument bearings to ultra-precision 
specifications. Wherever you look in the ex- 
panding fields of instrumentation—defense or 
industrial—you’ll find New Departures on the 
job—preserving super-accurate alignment .. . 
increasing efficiency . . . cutting friction. . . 
making compact, lightweight designs possible. 
Look to New Departure for fine ball bearings. 


NEW DEPARTURE 


BALL BEARINGS 


NEW DEPARTURE © DIVISION OF GENERAL MOTORS « BRISTOL, CONNECTICUT 
Plants also in Meriden, Connecticut, and Sandusky, Ohio 
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Influence of the Geometry of Lap Joints 
on their Strength. Frey. Aircraft 
Eng., Oct., 1953, p. 317. 

An Analytical Study of the Die-Casting 
Process. Bruno Sachs. ASTM Bul., 
Sept., 1953, p. 27. 20 refs. 

Making Castings by Shell Mold and 
Investment Processes. Robert R. Dohr- 
mann. GM Eng. J., Sept.-Oct., 1953, p. 
8. 18 refs. Applications include produc- 
tion of multistage turbine vanes. 

Use of Foam Plaster Process for Making 
Aluminum Alloy Torque Converter Cast- 
ings. Kenneth B. Bly. GM Eng. J., 
Sept.-Oct., 1953, p. 13. 

Forging Tolerances; Sources of Error; 
Tolerance Standards and Their Applica- 
tion. H. G. Conway. Aircraft Prod., 
Oct., 1953, p. 358. 

Spun Metal Shapes Meet Tough Re- 


quirements. Herbert Edlund. 
rials & Methods, Oct., 1953, p. 134. 
Stretch-Forming; New Equipment 


Suitable for the Manipulation of Section 
and Narrow Sheet. Aircraft Prod., Nov., 
1953, p. 440. Including capacities of 
Sheridan Extrusion Machine Models E-20) 
12 and E-40-12. 

Where Shot Peening Can Be Used to 
Advantage. John L. Everhart. Mate- 
rials & Methods, Oct., 1953, p. 110. Ad- 
vantages, limitations, and applications. 

Current-Slope Control for Resistance 
Welders. R. O. Johnson. Electronics, 
Nov., 1953, p. 158. 

The Effect of Alloying Elements on 
Welds in Titanium. G. E. Faulkner, 
G. B. Grable, and C. B. Voldrich. Weld 
ing J. Res. Suppl., Oct., 1953, p. 481-s. 

The Electric Resistance Welding Proc- 
ess for Making Steel Tubes. J. S. Blair. 
Trans. Inst. Welding, Oct., 1958, p. 117. 

Fusion Welding of Light-Gage Alloys. 
J. T. Maloney. Welding J., Oct., 19538, 
p. 966. Design of suitable jigs and selec- 
tion of proper procedures for aircraft 
welding. 

Joining of Ductile Iron by Several Arc 
Welding Methods. T. E. Kihlgren and 
H. C. Waugh. Welding J., Oct., 1958, 
p. 947. 

Sheet-Metal Welding; Mechanized 
Techniques Developed by the Rodney 
Works of the Bristol Aeroplane Co., Ltd. 
I—Fusion-Welding; Argon-Arc and Heli- 
arc Processes. II-—Resistance-Welding 
in the Fabrication of Gas-Turbine Assem- 
blies. Aircraft Prod., Oct., Nov., 1958, 
pp. 362, 420. 

Some Considerations on Weldability of 
Aluminum Alloys. J. Koziarski. Weld- 
ing J., Oct., 1953, p. 970. 60 refs. Re- 
view of the literature; analysis of problems. 


Propellers 


A Theoretical Study of the Effect of 
Forward Speed on the Free-Space Sound- 
Pressure Field Around Propellers. I. E. 
Garrick and C. E. Watkins. 
NACA TN 3018, Oct., 19538. 39 pp. 
18 refs. 


Reference Works 


Actes du Colloque International des 
Vibrations Non Linéaires. France, Min. 
de Air PST 281, 1953. 296 pp. 194 


refs. 


Aeronautical Engineering. MM. 
Ganzer. Trend in Eng., Oct., 1953, p. 9. 
69 refs. Bibliographical review of re 
search activities in the U. of Wash. Aero 
Eng. Dept. covering 1948-1953. 

A Bibliography of Publications on In- 
dustrial Protective Coatings. H. Preuss, 
Editor. Organic Finishing, Oct., 1958, 
p. 11. 145 refs. 

Materials of Construction for Chemical 
Engineering. /nd. & Eng. Chem., Oct., 
1953, p. 2171. 1942 refs. 110-page sur 
vey of recent developments, with compre- 
hensive bibliographies 

Supplement to a Catalog of David W. 
Taylor Model Basin Unclassified Publica- 
tions Issued from October 1950 to Sep- 
tember 1951. U.S., Navy Dept., David 
W. Taylor Model Basin, Rep. 597, Jan., 
1952. 81 pp. 184 refs 
and subject indexes 


Includes author 


Rotating Wing Aircraft 


Charts for Estimation of the Profile 
Drag-Lift Ratio of a Helicopter Rotor 
Having Rectangular Blades with —8' 
Twist. F. B. Gustafson. U.S., NACA 
RM L53G20a, Oct. 14, 1953. 18 pp. 

An Extension of Helicopter Rotor 
Theory to Include Operation at High Tip- 
Speed Ratios and High Inflow Conditions, 
Together with the Effect of a Variable 


Induced Velocity. Gabriel Boehler. Dis 
sertation, Catholic U. Amer., 1953. 40 pp 
17 refs. 


Influence of Rotor-Engine Torsional 
Oscillation on Control of Gas-Turbine 
Engine Geared to Helicopter Rotor. 


John C. Sanders. U.S... NACA TN 
3027, Oct., 1953. 40 pp 
Jet Propulsion for Convertiplanes. 


David C. Prince. Am. Helicopter, Oct., 
1953, p. 6. Includes comparative piston 
engine and ram-jet performance data. 
Method for Studying Helicopter Longi- 
tudinal Maneuver Stability. Kenneth B. 


Amer. U.S., NACA TN 3022, Oct., 
1953. 52 pp. 11 refs 


Pulse-jet Para-Copter. Aeroplane, 
Oct. 2, 1953, p. 481 Design and per 
formance details of the Schmidt pulse 
jet-powered Para-Copter Model 2. 


Safety 
Model Ditching Investigations of Three 
Airplanes Equipped with Hydro-Skis 
(Revised ). Lloyd J. Fisher U.S., 
NACA RM L53G24a, Sept. 29, 1958 
8 pp. 
Fires 


Aircraft Crash Rescue and Fire Protec- 
tion in the United States Air Force. 
Gifford T. Cook VFPA Comm. Av. & 
Airport Fire Protection Bul. 96, Aug., 
1953. 7 pp. 

Aircraft Hangar Protection Require- 
ments. Edward B. Rumble. NFPA 
Comm. Av. & Airport Fire Protection Bul 
98, Aug., 1953. 7 pp 

Electrostatic Spark  Ignition-Source 
Hazard in Airplane Crashes. Arthur M 
Busch. U.S... NACA TN 3026, Oct., 
1953. 28 pp. 15 refs 

Jet Aircraft Fire Safety. 
Hansberry. NFPA Com 


Harvey L. 
le. & 


port Fire Protection Bul. 94, July, 1958 
11 pp 

Military Requirements for Air Force 
Hangars. Nat C. Hodgdon. NFPA 
Comm. Av. & Airport Fire Protection Bui 
100, Aug., 1953. 8 pp. 

Protecting Civil Aircraft. R. Dan 
Mahaney. NFPA Comm. Av. & Ar 
port Fire Protection Bul. 102, Aug., 1953 
12 pp. 

Recent Developments in Airplane Crash 
Fire Fighting and Rescue. Alfred \W 
Krulee. NFPA Comm. Av. & Airport 
Fire Protection Bul. 101, Aug., 1953. pp 

Tailor-Made Foam for Crash Fire- 
fighting. Richard L. Tuve. NFPA 
Comm. Av. & Airport Fire Protection Bui 
99, Aug., 1953. 8& pp 


Space Travel 


Solar Space. I-—A New Map of Solar 
Space. Wayne Proell. J. Space Flight 
Oct., 1953, p. 1 


Structures 


Buckling of Struts Under Dynamic 
Loading. J. IF. Davidson. J. Mech. & 
Phys. Solids, Oct., 1958, p. 54. 18 refs 
For the case of a pin-ended, initially 
curved strut having one end fixed in posi 
tion and the other end struck by a mass 
Via a spring of arbitrary stiffness. 

Generalized Plane Stress Problems in 
Infinite Elastic Strips. R. Tiffen. Quart 
J. Mech. & Appl. Math., Sept., 19538, p 
344. 

On the Complete Solution to Problems 
of Deformation of a Plastic-Rigid Mate- 
rial. J. F.W. Bishop. J. Mech. & Phys 
Solids, Oct., 1953, p. 48. Problem of ex 
tending a partial stress solution; analysis 
of notched bars in plane stress and strain 
and extrusion under plane strain condi 
tions 

A Simple Electrical Network Analogue 
for the Solution of the Rectangular Beam 
Stability Equation. R. Culver. Aus 
tralian J. of Appl. Sci., Sept., 19538, p. 371 

Structure Weight. J. Taylor J 
RAeS., Oct., 1953, p. 646. Determina 
tion of optimum structural design cri 
teria in terms of operational requirements 


Structures—-Theory, Materials, Meth- 
ods. Hall L. Hibbard. Aero. Eng 
Rev., Dec., 1958, p. 96. Developmental 


survey of basic problems, including air 
frame requirements to permit use of nu 
clear power plants, structural fatigue, and 
limitations of materials. 


Cylinders & Shells 


Mean Displacements on the Boundary 
of an Elastic Solid. D.R. Bland. Quart 
J. Mech. & Appl. Math., Sept., 1953, p 
377. Extension of Betti’s method of 
mean strains to determine the total end 
force on a cylindrical elastic body when 
the displacements on the plane ends are 
known to solve the analogous problem in 
plane strain. 

On the Plastic Behaviour of Thick 
Tubes Under Combined Torsion and In- 
ternal Pressure. B. Crossland and R 
Hill. J. Mech. & Phys. Solids, Oct., 1958, 
p. 27. 16 refs 
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quality counts in 
rotor transmissions 


A helicopter has two hearts—the engine that supplies 
the power—the drive that transmits that power to 
_ the rotors. 

Here is the main rotor drive on the Piasecki H-21 
Work-Horse. Sturdy in construction, itassures trouble- 
fiee service because of the high-quality precision 
gears in its construction, because of the care in its 
assembly. 

Foote Bros. offers manufacturers of aircraft engines 
and air frames complete facilities for engineering 
and producing gears, mechanical drives and com- 
plete assemblies. These facilities include a complete, 
thoroughly experienced engineering department, the 
latest facilities in gear generating equipment, and 
complete testing equipment. All of these facilities are 
backed by nearly a century of manufacturing experi- 
ence. For help in any problem of power transmission, 
call on Foote Bros. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
4545 South Western Blvd. * Chicago 9, Illinois 


Main Rotor Drive 
Piasecki H-21 
Work-Horse 


Planetary Gear Set 
and Drive Shaft 


Spiral Bevel 
Gearing 


This trademark 
Stands for the Finest 
in ale rial earing 
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| 
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Bendix Builds a Better 
cable clamp KN3057B 


Inexpensive + Efficient + Versatile 


The new Bendix AN approved AN3057B cable 
clamp is now available. Engineered by Bendix to the Oilansling Features 
highest quality standards, this cable clamp offers 
major design improvements. The clamping action is 
radial and completely eliminates wire strain and 
chafing by holding the wire bundle firmly in rubber. 
This clamp will accommodate a wide range of wire 


Neoprene gland. 


Centered clamping action. 


bundle sizes, but an even greater range can be Increased close down. 
handled through the use of the Bendix AN3420A 
accessory telescoping sleeve. Positive grounding feature. 


The new AN3057B cable clamp will also water- 
proof multi-conductor rubber covered cable on the 
rear of a connector, or where moisture-proof entrance aluminum nut. 
through a bulkhead or into an equipment box is 
required. 


Cadmium plated die-cast 


Shorter over-all length. 


This versatile clamp is a product of the Scintilla Waterproofs multi-conductor 
Magneto Division of Bendix Aviation Corporation 
and is a companion AN accessory to the world 
famous Bendix Scinflex line of electrical connectors. immediate delivery. 
Write our Sales Department for details. 


cable. 


SCINTILLA DIVISION of Bear 
SIDNEY, NEW YORK AVIATION CORPORATION 
FACTORY BRANCH OFFICES: 117 E. Providencia Ave., Burbank, Calif. © 582 Market Street, San Francisco 4, 
California ® Stephenson Bidg., 6560 Cass Ave., Detroit 2, Michigan ® 615 Greenwood Ave., Jenkintown, 
Pa. © Brouwer Bidg., 176 W. Wisconsin Avenue, Milwaukee, Wisconsin. EXPORT SALES: Bendix International 
Division, 205 East 42nd St., New York "7,N. ¥ 


A COMPLETE MEDIA PACKAGE 
FOR YOUR 


Aviation Marketing Program 


IN 


AERONAUTICAL AERONAUTICAL 
ENGINEERING ENGINEERING 
REVIEW CATALOG 
For your — advertis- Prefiles and distributes your 
. " ing message to the aircraft aircraft products catalog to 
2 fli gh t control b y industry's engineering and aviation's buyers and speci- 
Designers and volume Producers of 1953 
AVIATION nee, “designers techn 
instruments for general industrial ap- MARKET 
plication. GUIDE g mt, gine 
and parts companies, Gov- 
vertical gyros integrating motors Now Available! ernment aviation depart- 
free gyros altitude controls 24 pages of FACTS on your ments and leading air lines. 
rate gyros inverter 
servo iia cians market and REVIEW. Write for your free copy of 
rate integrators magnetic amplifiers Write for free copy 12-page MARKET BOOK 
TODAY! giving full details. 


OFFICIAL PUBLICATIONS 


INSTITUTE OF THE AERONAUTICAL SCIENCES 
2 East 64th Street New York 21, N.Y. 


SUMMERS 
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Plastic Collapse of Thin Rings. Chint- 
sun Hwang. J. Aero. Sct., Dec., 19538, 
p. 819. 14 refs. For the case of collapse 
under concentrated forces that are sym- 
metrical to the major axis. 

Fundamental Relations in Photoplastic- 
ity. S. E. A. Bayoumi and E. K. Frankl. 
Brit. J. Appl Phys., Oct. 1953, p. 306. 
Derivation of a relation expressing rela- 
tive retardation as a linear function of 
stress and strain differences. 


Plates 


Buckling of a Right-Angled Isosceles 
Triangular Plate in Combined Compres- 
sion and Shear. (Perpendicular Edges 
Clamped, Hypotenuse Simply Supported. ) 
W. H. Wittrick. Australia, ARL Rep. 
SM. 211, June, 1953. 15 pp. 

Buckling of Oblique Plates with Clamped 
Edges Under Uniform Shear. W. H. 
Wittrick. Australia, ARL Rep. SM. 210, 
June, 1953. 23 pp. 

De Experimentele Bepaling van de 
Meedragende Breedte van Valkke Platen 
in het Elastische en het Plastische 
Gebied (The Experimental Determination 
of the Effective Width of Flat Plates in 
the Elastic and Plastic Range). J. F. 
Besseling. Netherlands, NLL Rep. S.414, 
Feb., 19538. 92 pp. 26 refs. In Dutch. 

The Load Carrying Capacities of Cir- 
cular Plates. H. G. Hopkins and W. 
Prager. J. Mech. & Phys. Solids, Oct., 
1953, p. 1. 14 refs. For the case of per- 
fectly plastic materials obeying the vield 
condition of Tresca and the associated 
flow rule. 

Neutral Holes in Plane Sheet-Rein- 
forced Holes Which are _ Elastically 
Equivalent to the Uncut Sheet. E. H. 
Mansfield. Quart. J. Mech. © Appl 
Math., Sept., 1953, p. 370. 

Some Extensions of ‘‘Rayleigh’s Princi- 
ple.”? R. V. Southwell. Quart. J. Mech. 


AERONAUTICAL REVIEWS 


& Appl. Math., Sept., 1953, p. 257. Ap- 
plication to the class of problems concerned 
with the stability of flat plates sustain- 
ing edge-thrusts, with the eigenvalues 
defining the critical intensities of the load- 
ing. 


Wings 


Analysis of Experiments on Swept 
Wing Structures. D. Howe. Coll. of 
Aeronautics, Cranfield, Rep. 65, May, 
1953. 46 pp. 18 refs. 

A Procurement Standard for a Metal- 
Sandwich Type Wing Tip. Harold H. 
Rosenbaum. ASTM Bul., Sept., 1953, 
p.38. Convair structural specification, in- 
cluding design and manufacturing phases. 

A Simplified Theory of Swept Wing 
Deformation. A. H. Hall. Canada, 
NAE Rep. 19, 1953. 21 pp. Theoretical 
and experimental structural analysis. 

Structural Efficiency of Multi-Web 
Wings. J.Solvey. Australia, ARL Rep 
SM.212. 74 pp. Numerical investiga- 
tion of relative criteria. 


Thermodynamics 


Design Charts for Symmetric Regenera- 
tors. A. M. Peiser and J. Lehner. Ind. 
& Eng. Chem., Oct., 1953, p. 2166. 

Effective Thermal Conductivities of 
Magnesium Oxide, Stainless Steel, and 
Uranium Oxide Powders in Various Gases. 
C. S. Eian and R. G. Deissler. U.S., 
NACA RM E53G03, Oct. 29, 19538. 18 
pp. 

New Aspects of Natural-Convection 
Heat Transfer; Preliminary Study of 


Effect of Frictional Heating. Simon 
Ostrach. Trans. ASME, Oct., 1953, p. 
1287. 


Thermo-electricity at Low Tempera- 
tures. I—The ‘‘Ideal’’ Metals: Sodium, 
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Potassium, Copper. D. K. C. Mac- 
Donald and W. B. Pearson. Proc. Royal 
Soc. (London), Ser. A, Sept. 22, 1953, p. 
373. 33 refs. Theoretical and experi- 
mental studies of thermal and other 
properties. 

Trasformazioni Adiabatiche di Ampiezza 


Finita (Adiabatic Transformations of 
Finite Amplitude). Piero Giorgia Bor- 
doni. La Ricerca Sci., Sept., 1953, p. 


1569. In Italian. Evaluation of tem- 
perature changes of adiabatic transforma- 
tions by means of a thermodynamic po- 
tential for homogeneous isotropic solids; 
analysis of adiabatic elasticity problems. 


Wind Tunnels & Research 
Facilities 


Aerofoil Models; The Manufacture and 
Inspection of Two-Dimensional and 
Three-Dimensional Types. R. S. Mar- 
riner. Aircraft Prod., Oct., 1953, p. 398 
For use in wind tunnels. 

Aeronautical Engineering. V. M. 
Ganzer. Trend in Eng., Oct., 1953, p. 9. 
69 refs. Review of research activities in 
the U. of Wash. Aero. Eng. Dept., 
with a bibliography covering 1948-1953. 

The Improvement in Pressure Recovery 
in Supersonic Wind Tunnels. H. Eggink. 
Gt. Brit., ARC R&M 2703 (May, 1949), 
1953. 18 pp. BIS, New York $1.15. 

Processing of Two-Dimensional Pat- 
terns by Scanning Techniques. L. S. G. 
Kovasznay and H. M. Joseph. Science, 
Oct. 23, 1953, p. 475. Use of a ‘“‘flying- 
spot” scanner and a “‘slave”’ oscilloscope 
monitor for research investigations. 

Relationship of Research to Aircraft 


Operations. William Littlewood, Mod- 
erator, and others. Skyways, Nov., 1953, 
p. 20. Flight Operations Round Table 


discussion. 


Fourth International Aeronautical Conference 


stitution’s auditorium was filled to 
capacity, and even standing room in 
the balcony was utilized. 


Other Social Events 


Immediately following the Wright 
Lecture, a formal reception and buffet 
supper was held by the officers and 
council of The Royal Aeronautical 
Society at 4 Hamilton Place. This 
marked the first official social event 
of the Conference and served to bring 
all of the delegates together for a 
congenial evening preceding the tech- 
nical sessions 


A large tent had been erected on 
the terrace of the Society’s building, 
the library had been cleared for danc- 


ing, and the council room and every 


(Continued from page 22) 


available office had been converted 
into service rooms for refreshments 
and the buffets. Thus arranged, and 
attractively decorated with floral bou- 
quets, the building was difficult to 
recognize as the headquarters of a 
staid, old engineering society. The 
fact that the party continued until 
the late hours is a further tribute to 
the hospitality of the hosts and 


the tireless efforts of the RAeS 
staff. 
On Tuesday evening, September 


15, Her Majesty’s Government wel- 
comed the Conference delegates to a 
reception at Lancaster House, in 
St. James’s. Here, the guests were 
received by A. R. W. Low, Parlia- 
mentary Secretary to the Ministry of 
Supply. 


The Council of The Royal Aeronau- 
tical Society gave a dinner at the head- 
quarters building on Wednesday eve- 
ning, September 16, for members of the 
Institute’s Council. This informal 
and pleasant meeting gave ample op- 
portunity for the discussion of matters 
of importance to both societies and re- 
sulted in the decision to hold the 
Fifth International Aeronauticai Con- 
ference the latter part of June, 1955, 
on the West Coast of the U.S.A. 

Thursday, September 17, marked 
the official wind-up of both the 
business and social events of the 
Fourth Conference. A formal dinner- 
dance in the ballroom of the Dorches- 
ter Hotel provided a fitting climax to a 
meeting that had been most successful 
throughout. 

W.A.S. 
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How Parker tank-mounted valves save weight 


REVIEW—JANUARY, 1954 


by allowing 25% smaller fuel line sizes 


“When you specify fueling equipment, you've 
got many problems to consider. We believe the 
best solution is offered by tank-mounted dia- 
phragm valves like these’, reports Everett Badger, 
shown at the right. He is Chief Engineer of the 
Fuel Division at Parker Aircraft Co. 

“You can save weight”, Badger adds, “because 
the lower pressure drop of tank-mounted valves 
allows you to use about 25 per cent smaller line 
sizes. Their pressure drop of about 6 psi at 200 
gpm is roughly one-half the loss through a 
similar valve mounted in the fuel line (includ- 
ing exit losses where fuel enters the tank). 
These savings let you use smaller, lighter lines 
without reducing the rate of flow to the tank. In 
addition, tank-mounted valves weigh about 40 
per cent less. 

“In the nearly ten years since Parker ars. 
started making diaphragm valves, we’ve never 
had one rupture in service. 


“As for contaminant resistance, there are 
simply no close fits in this valve or the pilot 
valve where contaminant might jam. 

“The same basic diaphragm valve can easily 
include a second operating diaphragm unit to 
perform various functions such as flow propor- 
tioning or secondary fuel shutoff protection. 
Pilot line ports can be located on either the 
tube-inlet side or on top of the valve. 

‘“Parker’s pilot valves, like the one shown at 
the right, are available in single or dual styles 
with many auxiliaries. Because these valves are 
essentially pressure closed, there’s no chance 
for ‘hang-up’ or faulty operation. 

“A brand-new Parker booklet, ‘Design Hints 
for Aircraft Fueling Systems’, is just off the press. 
Send for your copy today.” 

7 


Parker AircraFt Co. 


5827 W.Century Boulevard, Los Angeles 45, California. 


Subsidiary of The Parker Appliance Company 


arker 


Hydraulic and fluid 
system components 


Zl 


Destruction test proves casting deflects far below 
950 psi burst pressure of diaphragm. We’ve run 
millions of test cycles without failure of diaphragms. 


What other components for hydraulic and fuel system Spee 
interest you? Parker Aircraft Co. builds a wide varie addi 
of engineered products for many different application$ Sale: 


| | 
| 
| 
| | 
| 
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Pilot Valve 


Diaphragm {LI 


Valve. 


2 


to 


* PARKER AIRCRAFT CO. 
Section 801-A 
. 5827 W. Century Boulevard, Los Angeles 45, California . 
y Please send me information about the following: m 
“Design Hints for Aircraft Fueling Systems” 
° [_] Information about these specific aircraft fuel or hydraulic > 
products: 
NAME 
ADDRESS e 
CITY -A 
system] Speed your inquiries for aircraft valves and fittings by Mail this coupon today. Be sure to check the in- 
varie} addressing everything to Parker Aircraft Co. Both formation desired. If you have any other questions, 


cation§® Sales and engineering are now at this one location. please write to Parker at the address shown above. 
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AVAILABLE! 


HUMPHREY LINEAR 
POTENTIOMETER 


¥,"” Diam. for strokes up to 3” 
¥,"" Diam. for strokes over 3” 
Dual element construction 


Resistance values to 13,000 ohms/inch 
with om values in special units. 


NOW FOR THE FIRST TIME...a rugged Potentiometer that 
will give long, noise-free performance when subjected 
to vibration, dither and other environmental conditions. 


ABSOLUTE PRECISION LINEARITY with clear, sharp signal, be- 


PACIFIC SCIENTIFIC “KNOW-HOW” cause of the exclusive internal design of the Humphrey unit. 

IS AVAILABLE TO YOU. If you need The Humphrey Potentiometer is fully tested and has been 

epi a in ited qualified for use in many military applications. These units 

iii tieeehianh lin, are rugged, yet amazingly light in weight, and compact in 

construction. Humphrey Potentiometers are in production 

and are available. Special units built to your specifications, 

RATE GYROS, FREE GYROS ° 
ACCELEROMETERS to meet unusual requirements. 


WRITE OUR NEAREST OFFICE FOR DETAILED INFORMATION 


Pacific SC j N Tl i C co. EASTERN REPRESENTATIVE: Aero Engineering, 


Inc., 288 Old Country Road, Mineola, L. I., 

N. Y. * 20 No. Meridian St., Indianapolis, 

Los Angeles 23, Calif. San Francisco 7, Calif. Seattle 4, Washington Ind. ° South St., No. ” Baltimore, Md. ° 
1430 Grande Vista Ave. 25 Stillman St. 1915 Ist Ave. South illingsbridge, Ottawa, Ontario 
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Aeronautical Reviews 


AIRPLANE DESIGN 


Aeroplanes and Aero-Engines. From the Orig 
inal Cutaway Drawings by J. H. Clark, Leslie 
Creswell, Roy Cross, Charles Hurford, and Theo 
Page. 3rd Ed Reprinted from The Aeroplane 
London, Tempic Press Limited, 1953. 26 pp 
ts. 61 

Selected drawings of 17 airplanes, one heli 
copter, and seven power plants, ranging from the 
comparatively simple four-cylinder reciprocating 


engine to the axial-flow turbine for civil pur 


poses 


ELECTRONICS 


Fields and Waves in Modern Radio. Simon 
Ramo and John R. Whinnery. 2nd Ed New 
York, John Wiley & Sons, Inc., 1953 


diagrs., figs $8.75 


576 pp 


In this edition much new material has been 
idded, including a new chapter on microwave 
networks; simple examples in the chapters on 
static fields; the useful Smith chart in the simple 
transmission line treatment; several new aspects 
ot propagating waves, such as the principle of 
duality and slow-wave circuits; and new features 
in the chapter on radiation, such as discussions of 
horns, slot antennas, receiving antennas, and more 
on arrays 


INSTRUMENTS 


Temperature Measurement in Engineering. 
Vol. 1 H. Dean Baker, E. A. Ryder, and N. H 
Baker New York, John Wiley & Sons, Inc 


153. 179 pp., diagrs., figs. $3.75 


The object in this two-volume work is to pro- 
vide in convenient nonmathematical form the in 
formation necessary to the engineer who wishes 
to measure temperature. The approach is to pro 
vide a comprehensive list of possible techniques, 
the methods of analysis. a survey of previous de 
signs, the specific information needed for feasi 
bility of execution, and a well-developed procedure 
f general applicability 


References in the text 
are made to the literature cited at the ends of 
chapters. The types of conditions encountered 
ire classified on a physical basis as interior 
points in solids, liquids, gases, flames, ete , rather 
than as the problems of specific industries or 
as related to various types of instrumenta- 
tion 

H. Dean Baker is Professor of Mechanical 
Engineering, Columbia University, and Consult- 
ant, Pratt & Whitney Aircraft Division, United 
\ireraft Corporation. E. A. Ryder is Consulting 
Engineer, Pratt & Whitney Aircraft Division, 
United Aircraft Corporation. N. H. Baker is Re 
search Assistant in the Department of Mechanical 
Engineering, Columbia University 

Contents 1: Temperature. (2) Methods for 


Measuring Temperature. (3) Precision Require 


Book Notes 


ments (4) Conditions Affecting Temperature 
Measurement. (5) The Thermocouple Thermom- 
eter-——Circuits (6) Indicating 


(7) Design Calculation Techniques 


Instruments 
(8) Installa- 
tion Design Types. (9) Drilling Technique 
(10) Special Materials: Protective Coatings, Heat- 
and Corrosion-Resistant Metals, Plastics, Re- 
fractories, and Cements. (11) Cemented In- 
stallation Designs. (12) Temperature Gradient 
Installation Designs. (13) Conclusion to Vol- 


ume | Name Index Subject Index 


MATHEMATICS 


Higher Transcendental Functions. Vol. 2 
Based, in Part, on Notes left by Harry Bateman, 
Late Professor of Mathematics, Theoretical Phys- 
ics, and Aeronautics at the California Institute 
of Technology, and Compiled by the Staff of the 
Bateman Manuscript Project New York 
McGraw-Hill Book Company, Inc., 1953. 396 
pp., illus. $7.50 


The present second volume contains chapters 
on Bessel functions and other particularly con 
fluent hypergeometric functions, on orthogonal 
polynomials and related matters, and on elliptic 
functions and integrals. The method of compila 
tion was similar to that of the first volume, and 
chapters are numbered consecutively from that 
A list of references is given at the end of each 
chapter 


Contents: Chapter 7, Bessel Functions 
Chapter 8, Functions of the Parabolic Cylinder 
and of the Paraboloid of Revolution. Chapter 
9, The Incomplete Gamma Functions and Related 
Functions. Chapter 10, Orthogonal Polynomials. 
Chapter 11, Spherical and Hyperspherical Har- 
monic Polynomials. Chapter 12, Orthogonal 
Polynomials in Several Variables. Chapter 13, 
Elliptic Functions and Integrals. Subject Index 
Index of Notations 


Cambridge Elementary Statistical Tables. 
D. V. Lindley and J. C. P. Miller. New York 
Cambridge University Press, 1953. 35. pp. 
$1.00. 


This set of tables is concerned only with the 
more common and more familiar and elementary 


| For Information on IAS 
Library Service Facilities, | 
| see page 91 


Statements and opinions ex- 
pressed in Book Reviews are to 
be understood as individual ex- 
pressions and not necessarily 
those of the Institute. 
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— BOOKS 


of the many statistical functions and tests of sig- 
nificance now available. 


Contents: Preface. Tables: (1) The Normal 
Distribution Function, The Normal Frequency 
Function. (2) Percentage Points of the Normal 
(3) Percentage Points of the ¢-Dis- 
(4) Transformation of the Correlation 
Coefficient (5) Percentage Points of the x? 
Distribution (6) Conversion of Range to Stand- 
ard Distribution. (7), Percentage Points of the 
F-Distribution. (8) Random Sampling Num- 
bers. (9) Squares, Square Roots, Reciprocals, 
Reciprocal Square Roots, Logarithms, Anti 
logarithms, Inverse Circular and Hyperbolic 
Root-Sines. (10) 
Proportional Parts. 


Distribution 
tribution 


Logarithms of Factorials 


STRUCTURES 


Applied Elasticity. Chi-Teh Wang New 
York, McGraw-Hill Book Company, Inc., 1953 
357 pp., diagrs., figs. $8.00 


This book is an outgrowth of courses in the 
theory of elasticity given by the author for gradu- 
ate engineering students at New York Univer- 
sity, where he is Professor of Aeronautical Engi- 
neering. In preparing the lecture notes, the au- 
thor had two objectives in mind: first, to provide 
the student with the necessary fundamental 
knowledge of the theory so that he will be able to 
formulate any problem occurring in the classical 
theory of elasticity; and, second, to acquaint him 
with the most useful analytical and numerical 
methods so that, after the problem is formulated, 
the student will be able to solve it by one of these 
methods. In presenting the material, the mathe- 
matics is kept at a level that does not presume a 
thorough background in advanced calculus. 
Whenever higher mathematics is involved, it is 
The book 
is intended mainly for engineers, and the attempt 


derived where it is first encountered 


is thus made to emphasize the physical meanings 
of the notations and mathematical relationships 
occurring in the subject Discussed in detail are 
several of the most powerful numerical methods 
that usually yield an approximate solution with 
sufficient accuracy for engineering applications. 
Problems for solution by students and footnote 
references are given 


Contents: (1) Analysis 6f Stress. (2) Analy- 
sis of Strain. (3) Stress-Strain Relations and the 
General Equations of Elasticity. (4) Plane- 
Stress and Plane-Strain Problems. (5) Torsion 
of Various-Shaped Bars. (6) Finite-Difference 
Approximations and the Relaxation Method. (7) 
Energy Principles and Variational Methods 
(8) Solution by Means of Complex Variables. 
(9) Bending and Compression of Bars, Elastic 
Stability. (10) Numerical Methods in the De- 
termination of Buckling Loads. (11) Bending 
and Buckling of Thin Plates. (12) Theory of 
Thin Shells and Curved Plates. Index. 


TE Of 
> ” 
| | 
} 
— 
| 
_ 
| 
g, 
| 


this will be a year of 


adventure .. . 


...fr 3 ENGINEERS! 


For 3 engineeers who are stimulated by a challenge, an unlimited future, and 
outstanding working conditions, there is a year of exciting adventure ahead with 
Westinghouse. 

At our Air Arm Division, where the first rate-type interceptor autopilot employing 
magnetic amplifiers was designed, top design engineers work on computer, autopilot 
and radar systems in the midst of the most complete research and test facilities that 
money can buy. 

Air Arm is a multi-million-dollar company-owned division devoted to the devel- 
opment and production of the best products in the aviation-electronics industry. 
It is located adjacent to Friendship International Airport, one of the finest in the 
country. 


The long list of aircraft armament products currently being developed and pro- 
duced at Westinghouse Air Arm has created a need for outstanding engineers who 
can meet the challenge of this stimulating new work. The men we want will build for 
themselves key positions in an organization where the future is unlimited 

Salaries are open, depending upon training, experience and ability. In addition 
to a highly respected patent-award plan and opportunities for advanced study and 
degrees, Westinghouse offers all the usual employee benefits, plus! 

Write for information today! 


To apply send resume of education 


109 West Lombard Street 
Baltimore 1, Maryland 


RADAR CIRCUIT DESIGN ENGINEER 


Duties: Applied research, develop-— 
ment and design of airborne radar 
equipment including receivers, 
indicators, modulators, range- 
tracking units and MTI for fire 
control and missile guidance 
systems. 


Requirements: Minimum of two years 
experience, and a BS degree in 
Electrical Engineering. 


SYSTEMS ANALYSIS ENGINEER 


Duties: Automatic aircraft and 
missile control systems analysis. 
Determination of armament systems 
configurations and equipment 
characteristics. Analytical de- 
velopment of autopilot, radar, 
fire control and turret systems. 


Requirements: BS or MS degree in 
Electrical Engineering, Mechan—- 
ical Engineering, or Physics, and 
experience in the same or allied 
fields. 


HYDRAULICS ENGINEER 


Duties: Analysis and design of 
hydraulic valves, systems, actu- 
ators and servomechanisms as 
applied to aircraft and missile 
guidance and control. 


Requirements: Three or more years 
experience in allied field and a 
BS or MS degree in Engineering. 


and experience to € 
R. M. Swisher, Jr. 
Employment Supervisor, Dept. J.4. 
Westinghouse Electric Corporation 
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Personnel Opportunities 


This section is for the use of individual members of the Institute seeking new connections and 
* organizations offering employment to Aeronautical specialists. 


tion may have requirements listed without charge by writing to the Secretary of the Institute. 


Wanted 


Applied Mathematician—-The Wright Air De- 
velopment Center has an opening for an Applied 
GS-14 
Conducts research on the 


Mathematician numerical analyst) 
$9,600 per annum 
numerical analyses of the boundary-value prob 
lems of mathematical physics Applicant should 
submit standard form 57 or complete résumé of 
experience and training to Commander, Wright 
Air Development Center, Wright-Patterson Air 
Force Base, Ohio, Attention: WCRRM, Dr. 


Knox Millsaps 


Aerodynamic Research Engineer—-The De 
partment of Engineering Research, University of 
Wichita, has need for an Aerodynamic Engineer 
to conduct detailed analysis on the application of 
boundary-layer control to very thin swept and 
straight wings Activities include analysis, de 


sign, and direction of experimental program. 


Prefer individual with previous experience in 


high-speed aerodynamics. Salary ranging from 
$6,000 to $8,000, depending upon qualifications 
Submit applications and résumés to Dean, School 
of Engineering, University of Wichita, Wichita 
Kan 


Senior Mechanism Design Engineer—Prefer 
Must have 
excellent knowledge of designing for production 


man with 10 to 15 years’ experience 


Experience with years, bearings, seals, and 
hydraulics will be helpful. Work will be on 
petroleum industry mechanisms Write or call 
Borg-Warner Corporation 
Petro-Mechanics Research Division, 10659 Bur 
bank Boulevard, North Hollywood, Calif 


General Manager 


Assistant Professor——To teach airplane design, 
aircraft structures, and related subjects in the 
Aeronautical Option in Mechanical Engineering 
Department Applicant should have Master's 
Degree or equivalent experience in aeronautical 
field. New building with excellent teaching 
facilities and opportunity for research Appli 
cations should be sent to Prof. Robert M. Pinker 
ton, Mechanical Engineering Department, North 
Carolina State College, Raleigh, N.C 


550. Senior Structures Engineer, Aeronauti- 
cal—An opportunity is available for a senior 
structures engineer in a small New England air 
craft manufacturing plant to take on the responsi 
bilities of a project structures engineer. Mini 
mum experience required is four to five years of 
aircraft structures work. The man selected will 
have full responsibility of the structural design 
and must be capable of handling all phases of 
aircraft structures on a small commer: _! air 


plane 


Available 


553. British Aeronautical Engineer—Age 39 
B.Se., London University. AFRAeS and MIAeS 
with works training and experience as World War 
IT pilot Also 15 years’ aircraft and power-plant 
performance and fiight-test experience (including 
postwar air-line turbine aircraft development and 


technical administration). Requests responsible 


The number preceding the notice 
represents the Box Number of the In- 
stitute of the Aeronautical Sciences to 


which inquiries should be addressed. 


Any member or organiza- 


appointment with major air line or industrial 
organization 


552. Aero-Mechanical Engineer -B.M.E. 
Age 35 


industry 


Over 12 years’ experience in the aircraft 

Three years in guided-missile electro 
mechanical systems development; 7 years in 
flight-test research; and 2 years in stress analysis 
Currently engaged as group engineer in charge of 
electromechanical systems development on a 
guided-missile program. Present salary, over 
$8,000, 


aircraft, or allied fields. Résumé furnished on 


Desires responsible position in missile, 
request 


551. Aeronautical Engineer—B.S. in Aero 
nautical Engineering plus 5! years’ experience 
as flight-test and aerodynamics engineer. Highly 
diversified experience gained both in aircraft 
industry and with Wright Air Development Cen 
ter. Desires responsible position with East 


Coast aircraft or engineering company 


549. Senior Pilot 
B.S. Met. Eng 


cf Technology (2-year course), majored in aero 


& Engineer—Age 36 
Graduate of Air Force Institute 


nautical, production, and management engineer 
ing, 5 service schools in management; and 13! 

years’ commissioned service in USAF. Held 
many positions of great responsibility, including 
Squadron Commarder and Staff Civilian Per 
sonnel Officer (responsible for 8,000 civilians) 
As Deputy Director of Production had personal 
contact with the presidents of all the aircraft 
plants in the district. Over 3,000 hours as pilot 
of all types of aircraft including B-36’s. Desires 
responsible position that would incorporate his 
unusual qualifications 


548. Economic Research and Public Relations 
Specialist——Returning to inactive duty from the 
Navy and desires connection with aeronautical or 
allied firms. Formerly public and technical in 
formation officer with the Bureau of Aeronautics, 
Public Information Officer with the Commander, 
Air Force, U.S. Pacific Fleet and _ presently 
assigned to the office of the Secretary of State for 
duty with the Psychological Operations Co 
ordinating Staff. Research experience as busi 
ness and foreign economic analyst and foreign 
trade specialist in the Office of International 
Trade, U.S. Department of Commerce Has 
completed all work on doctoral degree. Has ex 
cellent contacts in the aeronautical field Willing 
to go abroad 


545. Engineer—M.S.Aero.E. Thirteen years’ 
experience in theory and operation of  air- 
craft and guided missiles. Conducted engineer 
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ing liaison with military on mutual problems, also 
contract liaison experience. Supervised planning 
of extensive guided-missile flight-test program. 
Now responsible for guided-missile field service. 
Desires position with future 


544. Industrial or Technical Sales—Regular 
military officer; 11 years’ military service; 4 
Graduate 
of Navy Test Pilot Training school, over 2 years as 


years’ in turbine engine development 


Navy Test Pilot Has 2 years in supervisory 
status over Navy flight test projects, over 3,000 
flight hours, over 1,000 jet flight hours, over 300 
carrier landings Desires to enter industry in 
industrial or technical sales field. Not interested 
in health, pension, insurance, liability, vacation, 
or retirement programs; concerned only with 
opportunity for advancement if work is satis- 
factory. Excellent personal and _ professional 
references 


542. Structures Engineer—-B.C.E., 13 years’ 
experience. Stress analysis, design, test, re- 
search, and development. Aircraft, missiles, 
high-temperature pressure vessels, and nuclear 
power plants (3 years) Desires position in nu- 


clear engineering 


541. Aeronautical Engineer--M.S. in Aero- 
nautical Engineering. Age 27; 2!'/2 years’ ex 
perience in aerodynamics in a major North Ameri 
can aircraft firm Desires design or research en- 
gineer’s position in aerodynamics (stability and 
control) or aeroelasticity Detailed résumés 


furnished on request 


540. Aviation Psychologist— Administrator 
Age 27. B.A.-M.A. (pending) 
research psychologist in aviation and adminis- 
trator in flight safety work 
ence in initiating and conducting field work 
Air Force experience. 


Experience as a 
Extensive experi- 


Publications on military 
aviation Desires position of responsibility in 
administration or design of flight safety activity. 


Willing to relocate 


539. Executive Engineer—Ten years of broad 
administrative experience in supervising engineer 
ing and production in the aircraft industry. 
Nineteen years’ total experience, covering all 
phases of research, design, tooling, and scheduling 
Desires position as executive engineer or adminis 
trative engineer 


537. Aeronautical Engineer—-M. in Ae.E. 
Age 29; 3!/’_ years’ experience on aircraft and 5 
years’ experience on missiles, including structural 
design, flight and ground testing, and many 
phases of production management Desires a 
responsible position in production management in 
a medium-size concern with opportunity for ad- 
vancement, State nature of position 


Ae.E., 
Ten years’ diversified aero 


536. Engineer —M.E 
Engineer, Age 37 


Professional 


nautical stress engineering experience, including 
2 years on helicopters. Some additional electro 
mechanical stress analysis experience, including 
gear and actuator design. Desires position offer- 
ing responsibility and opportunity for advance- 
ment. Available December or January 1 
Complete résumé on request. Please indicate 


nature and salary range of positions available 


535. Aero- and MHydrodynamicist—Dr. of 
Engineering with 22 years’ experience in aero- 


— 
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dynamic and hydrodynamic research; wind- 
tunnel, flight, and hydrodynamic testing; and de- 
sign development in aeronautics and in the marine 
field. Author of numerous technical reports, of 
papers, and of one book. Capable, original, 
cooperative, and in best physical condition. 
Interested in practical research and development 
work, preferably in consultant capacity, in or 
outside New York metropolitan area. Please 
write for particulars. 


534. Aircraft Chief Engineer—Age 34. Four- 
teen years of diversified experience in engineering, 
sales, and service. This experience includes top- 
level management, as well as comprehensive 
engineering assignments. Two years as Super- | 
visor of Service Training which included design 
and construction of Naval Mobile Trainers and 
field service; 4!/2 years in design and development 
of gun turrets; 6'/2 years in design development 
of hydraulic systems and hydraulic components; 
1 year as Chief Engineer of Aviation Products 
Division Had contract negotiations and con- 
tacts with most aircraft manufacturers Inter- 
ested in staff or administrative position. 


533. Aeronautical Scientist—Ph.D. in Ap- 
plied Mathematics. Seeks opportunity to utilize 
initiative and energy, coupled with broad, strong 
background in theory and practice of the engineer- 
ing sciences. Eight years of varied experience at 
leading universities and in the aircraft industry: 
theoretical research in applied mechanics, par- 
ticularly various branches of fluid mechanics; 
teaching of compressible flow and applied mathe 
matics on graduate level; missile work in aero- 
dynamics and propulsion, with emphasis on 
nonroutine problems and methods development; 
research supervision; and consultant on mathe- 
matical and flow problems. Wide _ interests 
Desires responsible position in applied research or 


education (or combination) in aeronautical or 
related fields. Complete résumé will be included 
in reply to inquiries that are specific. Age 29. 


ENGINEERING REVIEW 


-JANUARY, 


When you write to manufac- 
turers whose advertising 


appears in the 


Aeronautical Engineering 
Review, 


it will be of interest to the 
companies and of benefit to 
the Institute if you mention 


that you saw it in the 


Aeronautical Engineering 
Review 


Staff E 


ARMAMENT 


We have an attractive opening for a staff specialist in 
the design of aircraft armament systems, armor, and 
their installations. Duties include responsibility for eval- 
uating various aircraft armament systems, the prepara- 
tion of basic armament design specifications and the tech- 
nical direction and administration of armament testing. 


Applicants should have experience as an engineering 
specialist in a large design organization. Job requirements 
include engineering degree plus eight to ten years’ experi- 
ence in various aircraft armament fields, such as aircraft 
guns, ammunition chutes, ammunition feeders (includ- 
ing related pneumatics) and rockets (including pack 


design ). 


All inquiries will be held confidential. For further con- 
sideration submit letter of application to: 


ENGINEERING PERSONNEL SECTION 


CHANCE VOUGHT AIRCRAFT 


P. O. Box 5907 


Dallas, Texas 


DESIGNERS, 
ENGINEERS... 


lang?" 


The SKY’S the LIMIT 


Today the men at Martin are building the 
spaceborne systems of tomorrow. Every 
rocket that screams skyward brings back 
more information of outer space. Ever) 
day brings man closer to conquering the 
heavens. It’s thrilling work — reaching 
beyond the sky. 
And the sky is no longer the limit on 
OPPORTUNITY at Martin. Young men 
are now in top positions at Martin. 
We need more young men. for exciting 
jobs—creative engineers. We need: 


AERODYNAMIC ENGINEER 
JET POWER PLANT ENGINEER 
DESIGNERS 
ELECTRO-MECHANICAL ENGINEER 
FLIGHT SIMULATION ENGINEER 
PROJECT ENGINEER 
@ 
STRUCTURES ENGINEER 
e 
Martin off ers modern engineering facilities 
and liberal benefits, including company 


paid pension plan. Liberal travel and mov- 
ing allowances. Housing readily available. 


WRITE NOW TO: J. J. Holiey, Profes- 
sional Employment, Dept. E-1, The 
Glenn L. Martin Co., Baltimore 3, Md. 
Include confidential resume with full de- 
tails of education and experience. 


AIRCRAFT 


THE GLENN L. MARTIN CO. 
BALTIMORE MARYLAND 
A 


s in the 


a 


Ol diversification: 


IT 


Lockheed in California 
. Increases engineering staff 


ing Diversification at Lockheed is resulting in more and better careers for engineers. immediate openings for: 
Already 12 models of aircraft are in production —huge luxury airliners, cargo aerodynamics engineers 

a transports, jet fighters and trainers, bombers and radar search planes. Already aerodynamicists ‘‘A’’ and “‘B”’ 

n . . 

1. Lockheed’s development program is the most diversified in company history. jr. engineers (for aerodynamics work) 

af Now Lockheed is increasing its engineering staff to keep pace with these thermodynamics engineers 
developments in its expanding long-range program: thermodynamicists ‘‘A’’ and ‘“B”’ 


jr. engineers (for thermodynamics work) 
1. new missile division — Lockheed has established a new division to deal 
exclusively in design, development and production of pilotless aircraft and their : 
program has created immediate openings for: 
electronic systems. The new division has been organized to meet the 
design engineers ‘‘A”’ and “B 


approaching era of automatic flight. flight test engineers 


2. nuclear energy —Lockheed has announced a contract to study nuclear jr. engineers —draftsmen ‘‘A’”’ and ‘‘B”’ 
R energy applications to aircraft. process control engineers 
service manuals engineers 
3. advanced fighter —Lockheed has received a development contract for structures engineers 


the highly-advanced XF-104 day superiority fighter. design specialists 


H ‘ with radar and servomechanisms experience 
4. new super constellation orders— New orders for the Super Constellation 
have increased Lockheed’s backlog tremendously. Lockheed now lists 18 airlines for guided missiles 
throughout the world as Super Constellation customers. research engineers 
‘. with experience in dynamics tests and measuremer 
5. jet transport — Lockheed is continuing design work on jet transports. techniques for research in structural dynamics 
- Other classified development projects are in progress. research specialists 


ny with extensive experience in micro-wave analysis 
ov- and development 


ble Why Lockheed offers better careers for engineers: 


generous travel allowances 


he These developments at Lockheed are important to career-conscious engineers. Lockheed invites qualified engineers to apply for 


de- They mean more career positions are opening up. these positions. Coupon below is for your convenienc 


Mr. E.W. Des Lauriers, 

Engineering Recruiting, Dept. AER-1 
Lockheed airncraFT CORPORATION 
Burbank, California 


They mean there is more opportunity for promotion with so many projects in motion. 


They mean your future is not limited to any particular type of plane because 
20. Lockheed is known for leadership in virtually all fields of aircraft. 


Dear Sir: Please send me an application form 
and illustrated brochure describing life and wor 
at Lockheed in California. 


They help explain why Lockheed has an unequalled record of production 
stability year after year. 


Lockheed............. 


BURBANK, CALIFORNIA 


4s 


my name 


my field of engineering 


my street address 


my city and state 


in the Armed Services: you are invited to prepare for the day when you resume your civilian career by contacting Lockheed now. 


4 
4 
er 
ach 
| 
| 
AIRCRAFT CORPORATION 
| 
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STRESS ANALYSTS 


with actual aircraft stress experience 


Also AIRCRAFT ENGINEERS AND DESIGNERS 


Here’s an opportunity to work in one of the most interesting and 
fastest-growing segments of the aviation field— 


HELICOPTERS 


Sikorsky Aircraft, foremost designer, developer and manufacturer 
of helicopters, is increasing its production of the latest type, 
combat-proved helicopters and is expanding its research and 
development program. 

Here's your chance to work with the top men in your profession— 
men who made the first practical helicopter. 


You'll Find at 
Sikorsky Aircraft 
® a company with large and im- 
portant orders 


® an engineering staff of exception- 
ally high calibre 


You'll Enjoy 
These Advantages 


excellent salary 


cost-of-living adjustments 


®@ unduplicated research and testing ®@ good chance for advancement 
facilities 
® a respect for and interest in new @ many insurance benefits, including 


ideas 


a retirement income plan 


Moving Expense Allowance 
Send resume to E. H. TUTTLE 


SIKORSKY AIRCRAFT 


Division of United Aircraft Corporation 


Bridgeport 1, Conn. 


VIBRATION 
ENGINEERS 


Openings exist for engi- 
neers with experience in 
vibration analysis of heli- 
copters or other aircraft. 
Must be familiar with cur- 
rent methods of vibration 
analysis and testing. Some 
knowledge of aeroelastics 
and acoustics is desirable. 


is offered for intelligent, imagina- 
tive engineers and scientists to join 
the staff of a progressive and self- 
sustaining, university-affiliated re- 
search and development labora- 
tory. We are desirous of ex- 
panding our permanent staff in 
such fields as design studies of ad- 
vanced supersonic aircraft, ana- 
lytical and experimental studies of 
aeroelasticity, helicopters, aircraft 
structures, control and stability, 
large scale wind tunnel testing, 
and in various other applied 
research fields of aeronautics. 
Salary structure and bene- 
fit programs are on a par 
with industry. In addition, 
there are many tangible 
advantages, such as our ¥ 
self-sponsored internal re- 
search policy, of interest to 
men with ingenuity 
ond initiative. 


Interviews at com- 
pany expense for 
qualified men. 
Moving 

allowance. 


expense 


Send detailed resume to=— 


FRANK S. COE 


Employment Supervisor 


-PIASECKI 


HELICOPTER CORP. 
Morton, Pa. 
(A Philadelphia Suburb) 


CORNELL AERONAUTICAL 
LABORATORY, INC. C) 


BUFFALO 21, NEW YORK + 


ENGINEERS 


needed to 
work on new 


Grumman, nearing its 25th Anniver- 
sary, needs engineers to work on its 
new experimental light-weight Naval 
fighter, plus other jet fighters, anti-sub 
planes, and amphibians. Grumman 
has openings for experienced aircraft 
engineers, and recent engineering 
graduates. 


LAYOUT DESIGNERS AND DRAFTSMEN 


Airframe Structures 
Equipment Installation 
Detail Drafting 


FLIGHT TESTING 


Planners 
Analysts 
Computers 


HYDRAULICS 
Systems Design 
Testing 
STRUCTURES 
Stress Analysis 


Static Testing 
Applied Loads 


Send resumés to Engineering Personnel Dept. 
Interviews at Employment office. 


GRUMMAN AIRCRAFT 
ENGINEERING CORPORATION 


BETHPAGE «+ LONG ISLAND e¢ NEW YORK 


| 
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HOW TO TEACH A MISSILE 
to read a map 


Zwish! And off goes a missile. But where? And how to stay on the 
right track? And how to find the target? That’s the problem Ford 
Instrument is helping to solve. 


This is typical of the problems that Ford has been given by the 
Armed Forces since 1915. For from the vast engineering and pro- 
duction facilities of the Ford Instrument Company, come the 
mechanical, hydraulic, electromechanical, magnetic and electronic 
instruments that bring us our “tomorrows” today. Control problems 
of both Industry and the Military are Ford specialties. 


12 
You can see why a job with Ford Instrument offers young ® 
engineers a challenge. If you can qualify, there may be FORD INSTRUMENT COMPANY 
a spot for you in automatic control development at Ford. 
Write for brochure about products or job opportunities. 
DIVISION OF THE SPERRY CORPORATION 
31-10 Thomson Avenue, Long Island City 1, N. Y. 


| 

| | 
| 

| | | 
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AERONAUTICAL REVIEWS 


New Products and 
Product Literature 


vvvv 


AIRCRAFT MATERIALS & PROCESSES 


Vacuum Forming Process. For plastic parts. Auburn Button Works., Au- 
burn, N.Y. 


Non-Beryllium Alloys. Zirconium Magnesium, manganese aluminum, and 
titanium manganese aluminum, being produced on a market-testing basis. 
The Beryllium Corp., Reading, Pa. 


Pressure-Sensitive Adhesives. XC-269 and XC-271, remain pliable and re- 
tain adhesive strength after long exposure to temperatures ranging from 
—55° to over 250°C. Data sheet #4-602. Dow Corning Corp., Midland, 
Mich. 


Silicone Rubber. ‘‘Silastic 675,” serviceable at temperatures ranging from 
below —100° to above 500°F., for gasket, O-ring, and seal applications. 
Data sheet 49-333. Dow Corning Corp., Midland, Mich. 


“Stycast 0005’? Plastic Rod and Sheet Material. For RF and microwave 
insulation. Bulletin 9-6-3. Emerson & Cuming, Inc., 869 Washington 
St., Canton, Mass. 


Release Agent for Epoxy Resins. H-561-B enables epoxy laminates and cast- 
ings to be removed easily from metal and plaster molds. Furane Plastics, 
Inc., 4516 Brazil St., Los Angeles 39, Calif. 


Rubber Parts from Engineered Compounds. Descriptive 4-page brochure. 
Goshen Rubber Co., Inc., Goshen, Ind. 


Structural Aluminum Alloy. Has typical ultimate mechanical properties of 
100,000 Ibs. per sq.in. Harvey Aluminum Div., 19200 S. Western Ave., 
Torrance, Calif. 


Ceramics Properties Chart. A guide in selecting ceramic materials for elec- 
trical and electronic applications. M. Kirchberger & Co., Inc., 1425 37th 
St., Brooklyn 18, N.Y. 


Applications and Facts for Users of Superfine Fiber-Glass. Sixteen-page 
descriptive manual. Libbey-Owens-Ford Glass Co., Superfine Sales, 
Fiber-Glass Div., Wayne Bldg., Toledo 3, Ohio. 


Tests of Wet-Strength of Chemically Treated Fiber-Glass Reinforced Plastics. 
Eight-page descriptive booklet. Libbey-Owens-Ford Glass Co., Fiber- 
Glass Div., Nicholas Bldg., Toledo 3, Ohio. 


Cobalt-Base Alloy Sheet. Cold-rolled in thicknesses down to 0.0005 in. 
Metals & Controls Corp., General Plate Div., Attleboro, Mass. 


Thermosetting Molding Material. Resinox 3700 has high arc resistance 
measured at 184 sec. in standard ASTM tests. Monsanto Chemical Co., 
Springfield, Mass. 


Methods of Hardening Stainless Steel. Descriptive 64-page booklet. C. U. 
Scott & Son, Inc., Rock Island, Ill. 


High-Temperature Grease. Will lubricate jet aircraft bearings at wide tem- 
perature ranges of 600° to —40°F. Standard Oil Co. (Indiana), 910 S. 
Michigan Ave., Chicago 80, IIl. 


‘An Introduction to Clad Metals.’? Twenty-four-page descriptive booklet. 
Superior Steel Corp., Carnegie, Pa. 


Custom Aluminum Extrusion and Roll Forming of Aluminum & Stainless 
Steel. Four-page facilities folder. R.D. Werner Co., Inc., 295 Fifth Ave., 
New York 16, N. Y. 


of interest to IAS members 


USE THESE TEAR-OUT POSTALS TO 
REQUEST ADDITIONAL INFORMATION 
DIRECT FROM THE MANUFACTURER 
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AIRCRAFT PARTS & EQUIPMENT . 


Self-Locking Turnbuckle. A spring steel clip replaces safety wire for rigid 
alignment of assembly. Associated Aircraft Industries, Inc., 1640 York 
Ave., Memphis, Tenn. 


Purdy Quick Disconnects. Illustrated booklet, ‘‘Here’s Where to Use It!” 
Durham Aircraft Service, Inc., 56-15 Northern Blvd., Woodside 77, N.Y. 


Thermal Insulation Blankets. Four-page descriptive folder. John J. Foster 
Co., 19666 S. Harbor Blvd., Santa Ana, Calif. 


Miniature Synchronous Motors. For 400 cycles per sec. applications. Bul- 
letins X3 & X4. Globe Industries, Inc., 1784 Stanley Ave., Dayton 4, Ohio. 


Miniature Roller Bearings. RMBtypes N.NU and NP. Landis & Gyr, Inc., 
45 W. 45th St., New York 36, N.Y. 


Miniature Actuator. Model 396, weighing 1*/, lbs., is capable of driving an 
opposing load of 125 lbs. through 19'/, in. of travel. Lear, Inc., Grand 
Rapids Div., 110 Ionia Ave., N.W., Grand Rapids 2, Mich. 


“This Is Lear.’? Twenty-eight-page facilities brochure. Lear, Inc., Grand 
Rapids Div., 110 Ionia Ave., N.W., Grand Rapids 2, Mich. 


Bantam-Size Speed Reducers. For applications requiring limited space and 
considerable output. Data Sheet Nos. 10 and 11. Metron Instrument 
Co., 432 Lincoln St., Denver 9, Colo. 


Decalcomanias for Fuel Line Identification. Resists high heat and solvents. 
Designed for jet aircraft. The Meyercord Co., Aircraft Dept., 5323 W. 
Lake St., Chicago 44, Ii. 


‘“‘Quad’’ O-Rings. Resists spiral twisting. Minnesota Rubber and Gasket 
Co., Dept. KP, 3630 Wooddale Ave., Minneapolis 16, Minn. 


Permanent Magnet D.C. Motors & Gear Motors. Can be supplied with over- 
load torque limiting clutches. Mr. Fred J. Andrew, Mission-Western En- 
gineers, Inc., 132 W. Colorado Blvd., Pasadena 1, Calif. 


Electrohydraulic Servo Valve. Model 500 designed to control any maximum 
output flow from 0.5 to 8.0 gal. per min. in hydraulic systems from 1,000 to 


3,000 lbs. per sq.in. The Moog Valve Co., Inc., Proner Airport, East 
Aurora, N.Y. 


Machined Aircraft Parts to Specifications. Eight-page facilities brochure. 
MPM, Inc., 9110 George Ave., Cleveland 5, Ohio. 


Pressure-Sensitive Identification Markers. For wire identification at operat- 


ing temperatures up to 400°F. North Shore Nameplate Co., Glenwood 
Landing, L.I., N.Y 


Geneva-Loc Electric Actuators. Designed to operate under full load at 
temperatures in excess of 250°F. Pacific Div., Bendix Aviation Corp., 
11600 Sherman Way, North Hollywood, Calif. 


Metal Parts Fabrication. Six-page facilities bulletin No. 10. Quaid Fabrica- 
tions, Inc., 157-167 W. Oxford St., Philadelphia 22, Pa. 


Rigid Aluminum Duct Connector. Makes possible reductions in size, weight, 
and number of parts, over standard AN coupling assemblies. Data Sheet 
No. 1102R. Rubber Teck, Inc., 19115 S. Hamilton St., Gardena, Calif. 


‘*Kwiko’’ Sandwich Structure Fastener. This spacer is used in fastening ob- 


jects to honeycomb material. Shur-Lok Corp., 9010 Bellanca Ave., Los 
Angeles 45, Calif. 


‘Speed Clamp.’’ For securing hoses to oxygen masks and attaching flexible 
connections to aircraft control systems, black-out suits, radar units, etc. 
Tinnerman Products, Inc., Cleveland 1, Ohio. 


Air/Oil Pressure Regulating Valve. Maintains a minimum regulated pressure 
in the hydraulic reservoir tank during fluid level change. Bulletin No. 
531027-1C. United Aircraft Products, Inc., Box 1035, Dayton, Ohio. 


ELECTRONIC & ELECTRICAL EQUIPMENT 


“AN”? Connectors for Power, Signal, & Control Circuits. Seventy-page 
descriptive catalog No. A3. American Phenolic Corp., 1830 S. 54th Ave., 
Chicago 50, Ill. 


Low-Level Sound Connectors. Four-page descriptive bulletin No. XL8-1953. 
—— Electric Advertising Dept., 3209 Humboldt St., Los Angeles 31, 


Hermetically Sealed Resistor Network. Type 1169 designed to plug into 
eo te sockets. The Daven Co., Dept. SU, 191 Central Ave., New- 
ark 4, N.J. 


Rotary Switch, Type 87-EM. Features eight poles on one deck. Dept. ST, 
The Daven Co., 191 Central Ave., Newark, N.J. 


Radio’s Master 1953-1954 Catalog. Contains over 85,000 radio and elec- 


tronic items in over 1,000 pages. Federated Purchaser, 66 Dey St., New 
York 7, N.Y. 
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Air-Borne Power Supplies. With ratings of 25 to 500 amp. at 28 volts, these 
rectifier units consist entirely of static electrical components. Inet, Inc., 
8655 S. Main St., Los Angeles 3, Calif. 

Variable Air Capacitors. For all UHF and RF applications. Johanson Mfg. 
Corp., Boonton, N.J. 

G-12 Broadcast Crystal Unit. For use in standard broadcast transmitters, 
having no auxiliary oven or other means of temperature control. James 
Knights Co., Sandwich, Ill. 

Coaxial Galvanometer. Applicable in aircraft instruments where size and 
weight must be at a minimum. Marion Electrical Instument Co., Man- 
chester, N.H. 

Subminiature Ceramic Capacitors. Super K series, offers high capacitance 
value in miniature units. Mucon Corp., 9 St. Francis St., Newark, N.J. 

‘“‘Capaswitch’’ Nonmagnetic Relay. Requires 0.5 milliwatt sec. of operating 
power to close the contacts and less than 0.1 milliwatt to hold them closed. 
Mullenbach Electrical Mfg. Co., 2300 E. 27th St., Los Angeles 58, Calif. 

Sonic Analyzer LP-1. This scanning heterodyne-type instrument automati- 
cally separates frequency components of a complex audio wave and simulta- 
neously measures their frequency and magnitude. Panoramic Radio Prod- 
ucts, Inc., 10-16 S. Second Ave., Mount Vernon, N.Y. 

Hermetically Sealed Air-Borne Power Supply. Rated at 6,000 volts + 5 per 
cent with an output current of 100 microamp. Perkin Engineering Corp., 
345 Kansas St., El Segundo, Calif. 

Miniature Permanent Magnet Motor. This tiny unit offers horsepower rating 
from 0.004 to 0.0165, speeds from 2,000 to 20,000 r.p.m., with total weights 
from 3.5 to 9 oz. The Pioneer Electric & Research Corp., Forest Park, 

Ill. 

Thermally Tuned Reflex Klystron Tube. No. JAN 2K50, is designed for K- 
band operation. Red Bank Div., Bendix Aviation Corp., Eatontown, N.J. 

Electrostatic Voltmeter and Peak Voltage Adapter. Descriptive bulletin Vol. 
20, No. 9. Sensitive Research Instrument Corp., 9-11 Elm Ave., Mount 
Vernon, N.Y 

Klixon Low-Amp. Circuit Breakers. D6755-1 and D6756-1 in ratings of !/s, 
#/,, and 1 amp. Spencer Thermostat Div., Metals and Controls Corp., 
Attleboro, Mass. 

Midget Sequence Relay. Frame 211 has a variety of DP-ST and DP-DT con- 
tact arrangements and is used wherever a predetermined cycle of operation 
is needed. Bulletin No. 5211. Struthers-Dunn, Inc., 150 N. 13th St., 
Philadelphia 7, Pa. 

Style SS-1-O.D. Ultra-Sensitive Relay. Will engage on as little as 0.25 to over 
5 milliwatts. Techniflex Corp., Port Jervis, N.Y. 

Tensolite-Jacketed Miniature Shielded Cables. Protects against mechanical 
damage and electrically insulates the metallic shield from surrounding ob- 
jects. Tensolite Insulated Wire Co., Inc., Tarrytown, N.Y. 

Alnico 5Cb Alloy. Offers an energy product of 5.70 X 108° Bd. Hd. Thomas 
& Skinner Steel Products Co., Inc., 1150 E. 23rd St., Indianapolis, Ind. 

No. 46 AWG Wire Wound Toroidal Coil. Can be housed in a hermetically 
sealed case, 11/, in. maximum outside diameter by */, in. high. Torwico 
Electronics, Inc., 961 Frelinghuysen Ave., Newark, N.J. 

UHF Teflon Variable Capacitor. For 500 mc. and higher. Tri-Point Mfg. & 
Development Co., 401 Grand St., Brooklyn, N.Y. 


PRODUCTION & MAINTENANCE EQUIPMENT 


Molykote Type BR2 Lubricating Grease. For highly loaded ball and roller 
bearings and heavily loaded sliding friction surfaces. The Alpha Corp., 
179 Hamilton Ave., Greenwich, Conn. 

“Brulinsolv’’ Solvent Emulsion Cleaner. For cleaning oils, grease, and dirt 
from metal surfaces. Brulin & Co., Inc., Dept. 361, 2939 Columbia Ave., 
Indianapolis 7, Ind. 

Three-Dimensional Drafting. Twenty-eight-page catalog. John R. Cassell 
Co., Inc., 110 W. 42nd St., New York 36, N.Y. 

Swinging Clamp Device. For selective tiering and removal of loads. Clark 
Equipment Co., Industrial Truck Div., Battle Creek, Mich. 

Air-Operated Helical Gear Chuck. For locating automatic transmission 
clutch drum by pitch line of teeth while grinding the bore. Garrison Ma- 
chine Works, Inc., Dayton 4, Ohio. 

Time Switch Catalog. Twenty-four-page descriptive catalog No. GEA-5965. 
General Electric Co., 1 River Rd., Schenectady 5, N.Y. 


USE THESE TEAR-OUT POSTALS TO 
REQUEST ADDITIONAL INFORMATION 
DIRECT FROM THE MANUFACTURER 
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“‘Ultrasonic-Cleaning for Industry.’? Four-page descriptive booklet No. 
GEA-6056. General Electric Co., 1 River Rd., Schenectady 5, N.Y. 


Precision Metal Forming.. Descriptive catalog. C.B.Kaupp & Sons, Newark 
Way, Maplewood, N.J. 


Aircraft Fabric Cleaner. For use on upholstery material. Permatex Co., Inc., 
Brooklyn, N.Y. 


“‘Solvo-Rust’’ Rust Remover. Loosens seized and corroded bolts. Perma- 
tex Co., Inc., Brooklyn, N.Y. 


Aircraft Tooling Brochure. Descriptive four-page folder. Twix Mfg. Co., 
Inc., Aircraft Tooling Div., 40-09 21st St., Long Island City 1, N.Y. 


Multiphase Cleaning Compound for Aluminum Surfaces. Features an alkali 
cleaning base. Van Straaten Chemical Co., 546 Washington Blvd., Chicago, 
Ill. 


Model 30 ‘‘Aerostand’’? Work Platform. This 30-ft. stand permits work on 


the vertical tail sections of larger aircraft. Weber Aircraft Corp., Burbank, 
Calif. 


Pneumatic Weighing Scales. Descriptive catalog No. 10. Weighing Com- 
ponents, Inc., 64 Fulmor Rd., Hatboro, Pa. 


RESEARCH & TEST EQUIPMENT 


Glide Slope Signal Generator. Type 232-A provides, in a single self-contained 
instrument, complete testing and calibration facilities for glide slope receiv- 
ing equipment. Boonton Radio Corp., Boonton, N.J. 


‘“‘(Pyrometer Thermocouple Calibration Data.’’ Bulletin No. P1259. The 
Bristol Co., Waterbury 20, Conn. 


Automatic Product Tester. For production line testing of completed elec- 


tronic or electrical products. Color Television Inc., 903 San Carlos Ave., 
San Carlos, Calif. 


Crystal-Type Accelerometer. Designed as a basic detection element for use 
in measuring vibration acceleration up to 50 g’s in large rotating apparatus. 
General Electric Co., 1 River Rd., Schenectady 5, N.Y. 


Ryan Flight Recorder Model A. Records air speed, altitude, vertical accelera- 


tion, time, and heading. Bulletin No. 103. General Mills, Inc., Mechanical 
Div., 1620 Central Ave. N.E., Minneapolis 13, Minn. 


Scientific Instruments for Ground and Flight Investigations. Descriptive 
literature available on accelerometers, transducers, strain gages, and vibra- 


tion analyzers. General Scientific Corp., 603 N. La Brea Ave., Los Angeles 
36, Calif. 


‘“‘Glennite’’ Accelerometer. Model A410, a high sensitivity pickup de- 


signed as a general-purpose instrument. Gulton Mfg. Corp., Metuchen, 
N.J. 


Liquid-Flow Signal Transmitter, High-Pressure Type. Eight-page descrip- 
tive bulletin No. 2553. Hagan Corp., Hagan Bldg., Pittsburgh 30, Pa. 


Liquid-Flow Signal Transmitter, Line-Type Meter. Four-page descriptive 
bulletin No. 2653. Hagan Corp., Hagan Bldg., Pittsburgh 30, Pa. 


Miniature Side Indicating Panel Meters. Provide maximum scale length 
with minimum panel area for electrical measuring requirements. Interna- 
tional Instruments, Inc., New Haven 15, Conn. 


Vibration Analyzer. Model 553, permits selective readings of steady-state 
vibration phenomena from up to six points on a jet engine under test while 
operating under simulated loads or speeds. International Research & 
Development Corp., 168 Hosack St., Columbus, Ohio. 


UHF Wide-Band Power Oscillator. For antenna radiation, antenna field 


strength, wave filter, noise and interference test, and power measurements. 
The W. L. Maxson Corp., 460 W. 34th St., New York 1, N.Y. 


Emission Microscope. For metallurgical studies of metals and various metal 
oxides during heating. North American Philips Company, Inc., Research & 
Control Instruments Div., 750 S. Fulton Ave., Mount Vernon, N.Y. 


Model R-1 Voltmeter. A bench instrument for circuit design and analysis. 


Southwestern Industrial Electronics Co., 2831 Post Oak Rd., Houston 19, 
Tex. 


Portable Phase Sequence Indicator. Model RVM, for determining poly- 
phase motor rotation, transformer, and alternator connections. United 
Manufacturing Co., Hamden, Conn. 
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